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STAGNATION IN ELECTRIC TRACTION. 


Unper this heading, our esteemed contemporary the 
Tramway and Railway . World discusses the slackness in 
electric tramway developments, so apparent at the present 
time. While we do not, perhaps, take such a doleful view 
of the situation as our contemporary, it is abundantly 
evident that practically all the paying areas, and, indeed, 
many which cannot possibly pay for some years, have been 
exploited by the tramway undertakings, numbering nearly 
200, already at work. 

The position, in fact, resembles somewhat that of the 
central station supply authority, with the important dis- 
tinction that the electric tramway has been able to drive 
all rivals off the field—a fact which has encouraged its 
supporters to extend such systems rapidly, in many cases 
beyond their paying limits, whereas the great majority of 
electricity supply undertakings are only now developing their 
profitable business, and in nearly every case are capable of 
great extension. 

Our contemporary puts in a strong plea for interurban 
tramways, pointing out that “ under existing circumstances 
it is seldom possible to obtain concessions for new lines from 
local authorities, and in the rare.instances where an absolute 
embargo is not placed on the plans of the promoters, such 
onerous terms are demanded that it is not worth while to 
attempt to raise the required capital, because the profits at 
the best would be insign.ficant,” and follows this with a 
suggestion that less expensive methods of construction 
would have enabled many systems to show to greater 
advantage financially than they do, and, moreover, would 
have paved the way to rural extensions which are impossible 
under present conditions. 

All this is only too true, and we are afraid that it is use- 
less to look for any relief from the grandmotherly legislation 
mainly responsible for it, which, under the guise of safe- 
guarding local interests, enables the latter to obstruct, in 
every possible way, schemes which have a national im- 
portance. 

Rural tramway construction is a thing apart from the 
town system, and it is a matter for regret that many 
thriving city undertakings should have overstepped their 
bounds by extensions into rural districts, and thus led the 
way in introducing expensive methods on country roads. 

However, admitting the present stagnation in tramway 
development in this country, a pusition due to a combination 
of legislative and financial conditions, when we turn to the 
sphere of the electric railway, which, by the way, our 
contemporary ignores, we cannot help feeling that great 
developments are in store in the near future. With two of 
our provincial companies operating important sections of rail- 
way with apparently highly satisfactory results, and yet a 
third company—well known for its enterprise—experiment- 
ing in a similar direction, not to mention the numerous 
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electric railways in the metropolis, there is surely no need 
to despond. And even railway work cannot be said to 
exhaust the electric traction business, when our canal haulage 
problems remain absolutely untouched. 

While it is, perhaps, idle to compare this country with 


‘the States and the Continent of Europe in the matter of 


electric traction, yet it is of interest to note the great exten- 
sion of such work across the Atlantic, and the large 
schemes which are on foot for electrifying the State 


-railways of Sweden, Switzerland, Italy and Austria. 


True, water-power is comparatively cheap, imported coal 
dear, and native coal abominably bad in the latter countries, 
facts which tend to assist matters; here good coal is plenti- 
ful, but it is increasing in value yearly, a position of affairs 
which brings nearer the time when its strictly economical 
use, by conversion into electrical energy, will be an absolute 
necessity to our railways. 


AMERICAN practice, while tending to a 

oo ™ degree of simplicity unattainable in this 
Transmission. CoUDtry, is nevertheless instructive from 
the point of view of giving an idea of the 

economies to which an approximation may be reached on this 
side of the water. For this purpose a paper read at the 
Convention of the American Institute of Electrical Engi- 
neers at Niagara Falls, by Mr. Frank G. Baum, is interest- 
ing, inasmuch as several methods are there given of 
copstructing and operating a power transmission line which 
would be considered somewhat perilous in this country. He 
instances some of the work done on the system of the 
Valifornia Gas and Electric Corporation in order to illus- 
trate the necessity of doing things in an inexpensive way in 
the early development of an art or business. Along some of 
the lines where the load was small, one wire only was run to 
the sub-station, which was an inexpensive building, and one 
transformer with earth return was installed. Single-phase 
motors were used. For larger stations, sometimes up to 
500 KW., two wires were run to the sub-station, and by 
using earth return on the primary and open delta on the 
secondary, three-phase motors were operated, and loads as 
large as 1,500 Kw. have been carried to distances of 100 
miles on two transformers, star connected in the primary, 
earthed neutral and open delta on the secondary. Neither 
the power consumer nor the power house operator noticed 
anything unusual. For larger sub-stations a single three- 
phase transmission line supplies the load, even where the 


length is 50 miles or more. This is justified on the ground 


that when the output per annum of a factory is practically 
unaffected by interruptions, the consumer cannot afford to 
pay for a duplicate line. It is seen on working it out that 
interruptions amounting to one hour per month would be 
one-seventh of 1 per cent. of the total time, and if the 
supply shuts down one hour in every month a very bad 
service is being given ; hence, for many plants the construc- 
tion of a duplicate service is superfluous. English engineers 
should note this point. 

The paper also goes into the question of tower pole 
structure versus ordinary pole lines. The cost of a two- 
circuit tower line is a3 great as that of two pole lines, and 
the former requires a private right of way. It should be 
remembered that two pole lines entering a town by different 
routes will give greater reliability than any two-circuit 
tower line that could be built. 

The author refers to the tendency to use long spars in 
pole line construction on account ~f the lower cost and the 


Office Lighting. 


reduced number of insulators, which are really weak points 
on the line. Ten or five years ago nearly all the lines were 
built with 40 poles to the mile, using 35-ft. poles. Nowa- 
days in California there are spans varying in length from 
700 to 2,700 ft., using the profile of the hills to assist the 
transmission by allowing the wires to sag into the valleys. 
A span of 3,000 ft. with a sag of 300 ft. would, if on the level, 
require towers over 300 ft. high, while in the line under 
consideration on similar spans simple wooden pole structures 
80 ft. high were all that. were necessary. The amount 
saved in forest clearing, poles, insulators, and labour will 
sometimes mount to 50 per cent. 


' . The author considers that spans of 200 to 1,500 ft. give 


the best line, and when the older lines had to. be recon- 
structed for a higher pressure, in order to reduce the cost of 
insulators for fyture line maintenance the number of poles 
was reduced. To do this the supporting points of the wires 
were raised higher above the ground than before. Structures 
for a three-wire transmission were given, for spans up to 
500 ft , 7 ft. between the wires, arranged at the points of an 
equilateral triangle; for spans of 500 ft. to 700 ft., 9 ft. 
was allowed between the wires; for spans of 700 ft. to 
900 ft. an 11-ft. triangle was used ; for spans of 900 ft. 
to 2,000 ft. the wires were kept in short isosceles triangles, 
the formation measuring 15 ft. between the two lower wires, 
and 5 ft. vertically over this base to the third wire. For 
spans of 2,000 ft. to 3,000 ft. the wires were kept.in one 
horizontal plane, approximately 12 ft. from wire to. wire. 

Another striking feature in the design of this transmission 
line is the type of switch device used. It should be noted 
that the system is operated at 60,000 volts, and that the 
circuits carry in the aggregate over 50,000 Kw. 
The sub-stations are in some cis2s 100 to 150 miles from 
any power station. AJ] line switching is done by means of 
simple air-break switches with two gaps in each switch 
circuit. These are operated out of doors for line 
sectioning, tapping on to small sub-stations, &c., and the 
satisfactory performance of these devices can only be ex- 
plained to the British mind by the fact that, as a rule, the 
Californian climate is not so humid as our own. 

The author concludes his paper with the presentiment 
that. in time high-pressure circuits will be installed, feeding 
jnto the low-pressure lines at various points, using the present 
6U,000-volt lines for the primary distribution, and. stepping 
down to about 11,000 for the regular factory distribution. No 
doubt part of the future work of electrical engineers will be 
to redesign and reconstruct high-pressure systems in this 
country for the purpose of bearing increased pressure due to 
wider systems of distribution, and, in view of this fact, it 
would be advisable for English designers to bear in mind 
that the application of extremely high voltage to overhead 
lines does not necessarily involve the use of complicated 
gear. We are too prone in this country to make a bugbear 
of imaginary difficulties, and it is, therefore, refreshing to 
come across a record of successful engineering of extra high- 
pressure circnits conducted with the simplest possible 
apparatus. 


THE problem of getting good and even 
illumination in drawing offices, more 
especially where the ceiling is low, has 
been attacked in various ways. Ordinary electric lights 
placed at frequent intervals are most frequently seen. 
Attempts have been made to use mercury vapour lamps, 
with a fair amount of success. In a paper given 
by Mr. E. A. Norman before the Illuminating Engineer- 
ing Society, and reported in the New York Electrical 
Review, details are given of the somewhat daring 
experiment of using enclosed arc lamps in a drawing 
office only 13 ft: 6 in. high, which nevertheless seems to 
have been very successful. The lamps used were the American 
General Electric Co.’s 5}-ampere multiple enclosed type, 
carrying concentric diffusers and inverted cone alabaster 
globes. The illumination intensities were measured on 


Drawing 


horizontal plane 45} in. above the floor level. As the 
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height of the diffuser level was only 11 ft. from’ the 
ground, it would be imagined that the variations in light 
intensity would be somewhat marked. As the result, how- 
ever, of tests taken at 20 stations in the room, the average 
foot-candles recorded was 13°5, while the minimum found 
was only 8°6, and the maximum 15°7, a variation of 
36°3 per cent. towards the inferior, and 16;3 per cent. 
towards the superior limit. This, considering the difficulty 
usually experienced in obtaining even illumination in draw- 
ing offices, can be regarded as a distinctly good result. A 
personal canvass among the men working under these condi- 
tions was taken, and their opinion was favourable to the 
lighting obtained. 

The power expended was measured by noting the line 
voltage at intervals throughout the test, and the current 
flowing through five of the lamps in series was also measured 
and taken as the gauge of current used throughout. From 
these data it was found that the watts consumed per sq. ft. 
illuminated were 8°01, and per cubic foot 0°593, while the 
average candle-foot obtained per watt was 0°00111. 

In order to determine in what way the light was dis- 
tributed to surfaces inclined to the horizontal, measurements 
were taken with the test-plate horizontal, vertical, and at 
intermediate angles with 15° intervals. The spot chosen for 
the test was selected as agreeing with average conditions 
throughout the room. The results obtained, taking the 
horizontal illumination as 100 per cent., were as follows for 
the various degrees of inclination from the horizontal :— 

Horizontal. 15° 30° 45° 60° 75° Vertical. 

100% 119% 115% 105% 85% 62% 44% 
This gives a valuable indication of the correct angle of a 
drawing board ina room moderately uniformly lighted, 
inasmuch as tests taken with concealed and direct incan- 
descent lighting in 4 room, also gave 10° to 15° inclination 
from the horizontal, as the angle of maximum illumination. 
Apart from the comfort of the draughtsman in position, 
therefore, a 15° slope appears to be the best possible for a 
drawing board. = 


THE Engineering Standards Committee 
Serew Thréeds, has just, issued a Report on limit gauges 
for screw threads. The subject is one of 
exceptional difficulty and of no less importance, for of all 
the factors of infinite variety that enter into the construction 
of engineering tools, apparatus and structures, from a micro- 
meter to a warship, there is none more universal or indis- 
pensable than the screw. The Sectional Committee on 
Screw Threads and Gauges was appointed in February, 1903, 
and reported on standard screw threads in April, 1905. 
The present Report deals only with the limits recommended 
for B.S. screw threads from } in. to 3 in. in diameter, to 
ensure interchangeability and accuracy of fit, the threads 
previously standardised (British Standard Whitworth and 
Fine) being alone concerned ; a great deal of work has been 
done by the National Physical Laboratory to assist the Com- 
mittee in its investigations. To obtain as large a circulation 
as possible, this Report is being issued at a specially low 
rice. 
' The Committee points out that the element in which an 
error most seriously affects interchangeability is the pitch ; 
with angular threads, which are here dealt with, the effect is 
manifested not only axially but also at-right angles to the. 
axis of the screw, so that if a bolt and nut of / inches diameter 
have.a relative difference in pitch of p mils per inch, they must 
have a difference in effective diameter of about 2 p/ mils in 
order to go together freely. ey 
‘ The specification lays down tolerances on the full, core, and 
effective diameters to meet inaccuracy of workmanship, and 
minimum allowances to enable free assembly ; and fixes the 
permissible errors in pitch, under practical working condi- 
tions. In the tables of tolerances for bolts and nuts the 
tolerances for screw threads of correct pitch are given, and the 


allowances necessary to compensate for pitch errors are 
tabulated. separately, these allowances ‘having to be made 
on the effective diameters of bolts and nuts in addition to 
the normal tolerances. 

The problem of devising suitable gauges for screw threads 
has for long received attention, and is one of great 
difficulty ; it is pleasing to note, therefore, that Mr. W. 
Taylor, a member of the Sectional Committee, has presented 
to the Standards Committee the patent rights of a very 
ingenious gauge which he has designed for this purpose, and 
the public will have free use of this invention. The gauge 
employs three conical points fixed in a frame, two on one 
side and one on the other side of the bolt to be gauged, the 
three being accurately set to the correct pitch and maximum 
effective diameter. 

In addition, a simple device provides a test for the 
minimum effective diameter of the bolt, and if the latter 
enters the gauge while the “ not go” device refuses to “ go,” 
the thread is not only within the prescribed limits of pitch 
and effective diameter, but is also shown to be compensated 
for any error of pitch that may be present. Other gauges 
are also described. The difficulty of determining the 
accuracy of an ordinary screw ring gauge is the main 
objection to its use, but this does not apply to internal screw 
gauges, which may, therefore, be used for nuts. : 

The Committee is to be congratulated upon the com- 
pletion of an arduous investigation, which adds another 
and an important stone to its monumental work of 
standardisation. 


THE steady decline in the price of 

Conger standard indicates continued holding-off 

on the part of the consumer. The reduction of the price 
of electrolytic by the large American producers should also 


tend to ease the situation. Whether the latter is due to 


prospects of a largely increased supply is not apparent from 
statistics. The visible supplies at the end of August, as 
shown by Messrs. Newton’s tables, have considerably 
increased over the figures for the four preceding months 
(14,220 tons against 12,400, average), but no marked 
increase is observable in the shipments of any particular 
country, with the exception of Spain. In this case the rise 
of 1,300 tons appears more probably .due to clearing of 
stock than to an increase in production. The general out- 
look, however, is more hopeful for the consumer. 


A PESsmIsTIc tone pervaded an address 


The American 


Coal Supply. delivered some time ago by Mr. Campbell, 


of the Geological Survey, U.S.A. In 
brief, the author arrived at very much the same conclusion as 
our first Royal Commission on Coal Supplies cameto—namely, 
that the time when coal will be scarce enough to shift. the 
busiest centres of industry elsewhere is not so far away, and 
that within a few centuries there will be no coal at all. The 
end of the anthracite in the Appalachian belt is almost 
within sight, and there is no other known anthracite deposit 
of any consequence. The bituminous coal of the same belt 
will be worked out to the deep levels and their seams within 
a couple of centuries or less, and the poorer bituminous coal 
of the other two important fields is being depleted rapidly. 
There remain vast fields of such inferior stuff as lignite, 
upon which the cost of carriage would be out of proportion 
to its value—as prices rule now. P 
The consumption of coal in America has quadrupled in 
25 years, and there is not much hope of a lessened rate of 


‘increase, unless—and everything depends on that word— 


it is checked by the general use of economical methods. In 
England, as in America, the existence of our present largest 
cities, and, finally, the existence as free people of the nations 
themselves, depends altogether, so far as we can see now, 
on the intelligence with which we husband our fuel. Much 
is being done, and much has been. accomplished, but an 
immense amount has yet to be done before the modern 
saviours of the Anglo-Saxon race may say that they can do 
no more by invention, persuasion, incentive, and example, 
to prevent waste of our most precious material eas 
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TEST OF 1,000-KW. CURTIS TURBINE FOR 
THE LANCASHIRE UNITED TRAMWAYS, 
LTD. 


THROUGH the courtesy of the British Thomson-Houston Co. 
we are able give the results of an official test carried out at 


Full Load Test 
6 Hours 


\ Field Amperes 


° ” 20 30 40 so 60 70 80 90 100 ° 20 40 60 80 


Funt-LoapD WaAvE Form. 


CHARACTERISTIC CURVES. 


their works, on a 1,000-Kw. Curtis steam turbine supplied 
to the Lancashire United Tramways, Ltd. 

The tests were carried out under the supervision of 
Prof. Ernest Wilson, of King’s College, London, and 
Mr. J. R. Salter, engineer and manager to the purchasers. * 

The turbo-alternator set consisted of a vertical Curtis 
steam turbine, mounted on a sub-base condenser, running at 
a speed of 1,500 R.P.M., and driving a two-phase alternator, 
capable of giving a continuous output of 1,000 Kw. 
(1,250 K.v.A.) with 80 per cent. power factor, the pressure 
being 7,500 volts, and the frequency 50. 


The steam consumption tests were made by measuring the 


amount of water discharged into the hot well, the power 
taken by the air and circulating pumps being excluded. 

The test was run in the following order: Half-load for 
two hours; full-load for six hours; and 1} load for 
one hour, after which the voltage regulation and insulation 
tests were taken. 5 

In Table I a summary is given of the electrical quantities 
obtained during the run, whilst Table II gives the steam 
consumption figures, and Table III the observed and calcu- 
lated regulation. 

The specification provided that the test for steam con- 
sumption should be made under the following conditions :— 

1. A steam pressure of 150 Ib. per sq. in. at the stop 
valve. 

2. A vacuum of 28 in. with the circulating water at a 
temperature not exceeding 80° F., and when the power 
absorbed by air and circulating pump motors does not 
exceed 52 Kw. 


The guarantees were as follows :—1} load, 20 Ib. ; full 
load, 19°3 lb.; half load, 21°8 lb. The full-load figures 
were subject to a penalty or bonus of £50 for every 1 per 
cent. variation. 

In each of the tests, the rate of consumption in Ib. of 
steam per hour has been obtained from the log sheets recorded 
during the tests, Table II, the tests being made by 
measuring the amount of water discharged 
into two tanks. 

The 30-cwt. platform weighing machines 
used during the test have been certified 
as accurate by the Government Inspector 
of Weights and Measures, and all elec- 
trical measuring instruments were cali- 
brated by the Board of Trade after the test. 

Correcting the test results at full load 
to specification conditions as regards (1) 
steam pressure, (2) superheat, (3) vacuum, 
and allowing for excitation losses and 
lubricating pump (9°8.Kw.), the full load 
figures work out to 18°5 Ib. per Kw.-hour. 
This is four per cent. better than the guar- 
antee, which thus entitles the contractors to 
a bonus of £200. 

The specification allows a rise of 75° 
after a 10 hours’ run at full non-induc- 


100 120 140 160 180 


1,000-kw. Curtis TuRBO-ALTERNATOR, Lancs. UNITED TRaMWways. 


TABLE III. 
TABLE I. 
A load fro A Excitati in 
m verage ion KW. t 
“wate hour meters. load: field coil. Load. from 7,500 
volts. Amps field coil. 110 volts. 
= 1,500). | Phase1. | Phase 2. | Phase Phasea.| Start of | 
Nil 60 
Halt — — | 252 | 21 | 417 | 68 
Full 506 505 500 498 531 563 Full load 60 80 
1}... 643 638 | 640 | 637 | 6:29 | 6°45 Non-ind. cos ¢ =: 1 5°75 75 56 82 
TABLE II. 
Lb. of | Total h N b 
in Temp. heat | meter. per fiela = pee 
per 4 per hr, per hr. per hr 
Half 153 384 18 28°65 29°60 35 47 9,650 503 4°65 498°4 19°4 
Fall 153 389 22 28°82 29 66 35 51 17,100 | 1,011 5°63 1,005°4 170 
Full . 153 466 100 28°88 29°72 35 61 15,940 1,011 5°63 1,005°4 159 
1} 148 508 145 = 28°77 29°72 35 54 19,390 1,281 6°45 | 1,274°6 15°2 


Charecteritic Curves 
1000 kw. Alternator 
7500 Volts at 1500 rpm 4 
Open Circuit 
6000 
6000 200 Circult 
4900 160 
Shon Circuit 
3000 +20 Characternstc 
2000 80 : 
1000 40, 
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tive load. The highest temperature rise was 39°2° C., a 
figure within the limits of the specification. The temperature 
rises have been checked by resistance measurements, and 
agree Closely. 

The voltage regulation is also within the specified 
limits. The short-circuit characteristic has enabled an 
approximate idea to be formed as to what the regulation will 
be on inductive loads. It will be seen that the field coil, 
according to theory, will have to be supplied with the full 
110 volts for the requisite excitation of about 115 amperes 
when the generator is hot. 


On the opposite page the wave form obtained by -an 


ondograph is given, and the equivalent sine curve has been 
superposed thereon. The deviation from a sine curve is not 
beyond the limit given in the specification, and is satisfactory 


CORRESPONDENCE. 


Letters received by us after 5 pm. On Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


** Buckle, London.” 


Tn connection with your recent notice of the above, may 
I be permitted to say, in justice to the publishers, that 
several typographical errors which unfortunately appeared in 
the advance Press copy supplied to the Press generally, do 
not appear in the published work. The use, or misuse, of 
such verbs as “infer ” for “ suggest,” “ allow ” for “ admit,” 
&c., is idiomatic of a language spoken by professionals both 
fore and aft of the bridge, and is purposely employed. 

One word more; “ B” is not a detective. He was never 
intended for one. 

The Author. © 


The Draft Regulations of the Home Office. 


With reference to the above regulations, it is stated— 
Section 17—that at the back of every high-pressure switch- 
board there shall be a clear passage 4 ft. wide. Can you 
explain how the necessity ‘arises for the same 4-ft. passage 
for switchboards in small stations of an ontput of less than 
100 Kw., controlling, say, two generators and two feeders, 
and worked only from dusk to daylight, when it is con- 
sidered sufficient for switchboards carrying 10 times as much 
power, controlling 10 times as many circuits, and in con- 
tinuous use? In the former, would not a 3-ft. passage be 
ample? Altering existing boards would, in many cases, be 
very awkward. 

£s.d. 


Enclosed Are y. Mercury Vapour. 


In an article on mercury vapour lamps in your issue for 
August 28rd, it is stated that this type of lamp is “ cheaper 
to run than either arc lamps or gas. Its highly actinic and 
highly diffusive light is unequalled by any other artificial 


illuminant for photographic purposes. There is no question 


on this point, &c¢.” 

I venture to say that this is entirely misleading and in- 
accurate, and that in practice the mercury vapour lamp for 
this purpose has no chance against properly designed 
enclosed arcs. Rather than quote my own experience, how- 
ever, I would refer those interested in the matter to a letter 
in the British Journal of Photography, December 15th, 
1905, from Mr. A. J. Newton, of the London County 
Council School of Photography, on “ Mercury Vapour 
Lamps in Process.” He says :—‘‘The London County 
Council School of Photo-Engraving and Lithography has 
recently had installed a pair of Cooper-Hewitt mercury 
vapour lamps designed for process work. These have been 
tested by students against a pair of ‘ Westminster ’ enclosed 
arc lamps.. Firstly, a careful and accurate test was made of 
the current consumed by an independent electrical engineer. 
He stated that two arc lamps took 14 amperes, while the 


two vapour lamps took 34 amperes. The voltage was 200,. 


direct current—(certain tests are here described)—the result 
proved to be that the mercury vapour lamp required more 


than 3} times the exposure of the arcs, and the exposures 
were repeated several times, both for short and long times, 
and all gave the same result. 

“There is no doubt that in this case there is practically 
the same cost of current for the same effect produced, ‘.e., 
vapour lamps take only a quarter: the amount of current 
that the arc lamps take, but they take about four times as 
long to do the work.”. . 

The comparison is the same for portraiture; with reflected 
light from our long are, ‘enclosed, photographic lamps the 
exposure is about half a second. With the usual outfit of 
mercury vapour lamps the exposures are not less than three 
seconds. 

Many photographers now using ‘“ Westminster” lamps 
have had experience of both, and they quite confirm what 
Mr. Newton says. 


London, W., September 6th, 1907. 


J. 0. Girdlestone. 


In your issue of August 23rd last, page 291, there are 
portions of an article so inaccurate and misleading that I 
trust you will allow me to contradict same. I refer to the 
statement that the mercury vapour lamp is unequalled by 
any other artificial illuminant for photographic purposes, as, 
for instance, when compared with a highly efficient enclosed 
are. 

There are three reasons given—Economy, Quality and 
Diffusiveness respectively. 

Economy.—Will your contributor kindly give details. in 
which the equipment and actual durability in commercial 
practice are included ? 

Quality.—Your ‘contributor says in another part of his 
article, he does not suggest the lamp should be used where 
flesh tints (and I may add expression also) are expected to 
look their best. May I state that even with the addition of 
red rays which may visually disguise the effects of the 
mercury lamp, it is just these awful libels of the human face 
which the lamp tends to produce in portraiture. 

Diffusiveness.—At first. sight this might appear to bea 
great advantage. Practically, the light of the mercury 
lamp is extremely difficult to distribute in a manner suitable 
to portraiture, and I have never seen it effectually accom- 
plished. A light brightest at one place and insensibly 
shading off as it encompasses the sitter can be obtained with 
comparative ease when starting with a small area of concen- 
trated actinic light such as is given by the well-known 
Westminster enclosed lamps. The mercury lamp naked is 
almost ‘as bad as the naked arc, and is relatively. unmanage- 
able when attempts are made to distribute it efficiently. 


Howard Farmer, 
Principal, Photographie School. 
The Polytechnic Institute. 


London, W., September 9th, 1907. 


Proposed Electrical Exhibition in Manchester. 


I also am one of those who think the idea of holding an 
exhibition in Manchester, on the lines of 1905 at Olympia, 
will be a great mistake. My reasons are as follows :— 

1. The day is past when the electrical industry derives 
any benefit from being associated with shooting galleries, 
drinking bars, and military bands. 

2. A much more useful exhibition could be held in a year 
er two’s time in London, by the electrical branch of the 
engineering industry associating “itself with the other 
branches, civil, mechanical, &c. Such an exhibition would 
command respect and attention, and would do us all good. 

3. A general industrial exhibition is being mooted in Man- 


chester for the year after next, which, if supported by the 


Lancashire manufacturers, as it will be, will be a very 
important function. 

4. The ontlay (and it costs anything from £500 to £1,000 
to make an adequate show in such exhibitions) is not at all 
commensurate with the benefit derived from it. -Far better 
spend the money in pushing trade by other methods and 
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be in-a position to sell more cheaply through curtailing 
working expenses. 

Finally, has any serious attempt been made to secure the 
opinions of the big: firms as to this Manchester Exhibition 
next year? I doubt it. At present it seems a hole and 
corner arrangement, got up by two or three people who 
believe in such matters, to force on firms at the last moment 
the plea that such a number are exhibiting, therefore the 


others cannot stand out. 
Another Manufacturer. 


London, 8.W., September 9th, 1907. 


Compensated D.C. Voltmeter. 


In your issue of September 6th, you call attention to a 
compensated direct-current voltmeter, described by Mr. 
Brooks in the Electrical World of June 29th; we should 
like to point out that there is nothing novel about this 
instrument, as we designed and made several instruments 
which were supplied as long back as 1899, for use ona 
central station switchboard ; since then we have made others 


from time to time. 
Nalder Bros. & Thompson, Ltd. 
Fras. H. Nacpgr, 
Managing Director. 
London, E.C., September 9th, 1907. 


REVIEW OF THE L.G.B. DEPARTMENTAL 
COMMITTEE’S REPORT 
RELATING TO ELECTRICITY SUPPLY 
UNDERTAKINGS.—V. 


General Recommendations. 


Par 62.—“ There is considerable divergency of practice in 
writing off wasting assete, the permanent retention of which on the 
balance-sheets would be undesirable ; and a necessity thus exists for 
regulations under which a uniform method of dealing therewith 
may be ensured. Only in the case of an asset passing out of possession 
or becoming valueless, would its original cost on the one hand, and on 
the other the provision already made for redemption of debt, disappear 
From the accounts ” 


“As regards each separate trading authority the whole of the ° 


assets and capital outlays of the local authority should be shown in the 
balance-sheet at their original cost, and per contra the full amounts 
of the loans and the provision made for their repayment.” 

Par. 65.—"So far as the Committee are aware, Parliament, 
though it has in many cases required separate accounts to be kept 
in respect of particular services, has in no case defined the precise 
meaning to be attached to the requirement; and the practice of 
local authorities’ in this respect appears to vary. It is, however, 
clear that properly-kept records must be maintained suitable to the 
character of the undertaking, and that these records must be 
adapted to effective check in detail, and to the ultimate preparation 
of annual statements of account, which will not only show results 
under the necessary sub-heads of income and expenditure, but will 
also bring out the net gain or loss and its appropriation.” 

Par. 68,—‘‘ Any expenses of maintaining a trading undertaking 
which are not met out of reveue, must be defrayed forthwith out of 
the fund or rate made liable by statute, and provision should 
accordingly be made by the local authority in their rates for any 
such deficiency in the revenues of the undertaking being fully 
covered by the current rate. Similarly, any surplus revenue of 
such an undertaking, after providing for statutory appropriations 
thereof, should be applied in aid of the fund or rate specified.” 


Standardisation of Accounts, 


Par. 74—“The Committee find that there is a substantial 

‘ unanimity of opinion that uniformityis desirable, so far as it can 

be attained, both as regards the system on which the accounts of 

local authorities should be kept, and as regards the form of their 
publication.” 

Par. 75.—“ Withregard to the system of the accounts, we are firmly 
convinced that general principles such as have been here laid down 
should be clearly defined by regulation. But the details of the 

, book-keeping may need acertain amownt of clasticity in order that 
they may be adapted to the diversities of local requirements ; and in 
our opinion it is both unnecessary and impracticable to attempt to 
insist upon a stereotyped uniformity provided the careful observance 
of the general principle is secured.” 

Par. 76.— But such uniformity as can be obtained is no doubt 
desirable in itself: the possibility of comparison, even if incom- 
plete, tends to foster interest in the accounts, and to stimulate 
criticism and investigation which may lead to substantial improve- 
ments in administration.” 


‘and 


Par. 79 (o).—“ Wherever practicable, the account keeping should 
be in the hands of officers who are not responsible for pecuniary 
transactions or administrative duties.” 

It is difficult to understand clearly the meaning of the 
recommendation, Par. 62, regarding writing down wasting 
assets. On the one hand, we are told that disappearing or 
valueless assets should be entirely wiped out of the accounts, 
whilst on the other hand, it is stated that the whole of the 


capital outlays should be shown in the balance-sheet. 


Lucidity upon this point should be insisted upon. We 
venture to state that there is not an undertaking in the 
kingdom that has been in existence for four or five years 
which has not assets standing to the credit of its accounts 
that are either valueless or have disappeared entirely. The 
consideration of this report should lead to a proper under- 
standing upon this point, and we consider that the proper 
course to adopt is to keep an inventory of all visible 
assets, priced out at the original cost, and reduced each 
year by the proportion of redemption applicable to each 
asset—or, should a scale of depreciation be adopted, in 
accordance with such scale—so that, each year, only the then 
value of the asset would be shown in the books. By the 
use of this inventory it would be possible actually to check 
the existence of each asset at any given period in a similar 
manner to stocktaking, and thus dormant or dead capital 
would be detected. All capital should be in a revenue-earning 


position, otherwise it is a hindrance to progress. Labour 


that is non-revenue-earning is usually dispensed with, 
therefore capital, which is essentially condensed iabour, 
should, if incapacitated from earning revenue, be 
written off. Invisible assets would, of course, be treated 
by ledger account and written down annually. There can 
be, to our mind, no useful object in showing aggregate 
capital expenditure in the books of an undertaking. When 
the revenue earnings cf a concern are proportioned to capital, 
the outstanding or true capital value should be taken, not the 
aggregate expenditure. 

If any doubt exists in the minds of Borough Councillors 
as to the appropriation of surplus revenues’ from electricity 
undertakings, Par. 68 should dispel it. If, after making 
due provision for all statutory obligations, full depreciation, 
and the statutory limit of reserve, a surplus remains, it 
is clear that the ratepayers who are consumers have been 
charged for their supply of electricity in excess of equity, 
that excess should be refunded through the 
general rate—a course which is, perhaps, not quite fair 
to the consumer, but which is counterbalanced by the 
liability of the body of ratepayers for any financial 
deficit. A reduction of price is then in order. On 
the other hand, it should also be quite clear to 
Borough Councillors that, if the*statutory depreciation 
is inadequate, it is absolutely unjust to appropriate any 
apparent surplus to the general rate fund, as the 
accumulation of dead capital over a course of years will 
mean a large demand upon the ratepayers at some future 
period. 

In regard to the standardisation of accounts, we are 
pleased to note that the Committee do not propose to tie 
down with red tape the efforts of individuals to popularise the 
use of electricity, by restricted book-keeping methods. Book- 
keeping in all branches of trade should be subservient to the 
basiness not the business subservient to the books, otherwise 
progress will be restricted. Itis refreshing to note thata Govern- 
ment department recommends healthy criticism and investiga- 


. tion which may lead tosubstantial improvements in administra- 


tion. Hitherto this has been entirely within the province of 
the technical journalist ; however, should the Local Govern- 


’ ment Board through their officers elect to enter the field of 


criticism, we shall welcome the accession to the ranks of the 
critics, and trust that the criticism from such source will not 
be set down to antipathy to municipal trading. 

The recommendation in Par. 79 (0) is short, but it should 
give every electrical engineer something to ponder over. In 
general practice every electricity departmental officer is 
responsible for either pecuniary transactions or administra- 
tive duties; the inference is, therefore, that the accounts 


‘should be kept by the finance department of the local 


~ 


authority. We would exhort engineers generally to oppose 
this recommendation and endeavour to keep the whole of the 
work of the department in their own hands. This can be 
very simply and effectively accomplished by a system which 
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we hope to describe at some future time in these columns. 
We are aware that the control of accounts has been 
withdrawn from the hands of some borough electrical 
engineers, whose opinions on the subject we shall be glad 
to publish. 


CROMPTON PLANT AT NIXON’S 
NAVIGATION COLLIERY. 


Crompton & Co. have recently supplied a comprehensive 
equipment for this colliery, including generating plant, surface 
and underground mains and a number of motors, ‘ 

The engine house is close to the pit head, the shaft is 370 yds, 
deep, and the motors are grouped round the foot of the shaft. The 
generating plant includes three steam alternators, the engines being 
of the Belliss two-crank compound type, working with steam at 
150 lb. pressure, superheated 150°, and exhausting into ejector con- 


densers, the water for which is taken from an overhead tank con- - 


taining a reserve of 40,000 gallons. 

This tank is supplied from the river adjoining by two 5 in. 
centrifugal pumps driven hy. 23-n.H.P. electric motors, running at 
1,450 R.P.M., and taking their power from the main supply. 

Each engine drives a three-phase alternator with an output of 
300 Kw. at a speed of 375 R.P.m., giving a pressure of 550 volts 
between phases and a periodicity of 25 cycles persecond; the 
exciting current is in each case supplied by a small direct current 
generator coupled to the engine shaft. 

In the engine house is a conveniently situated switch- 
board gallery, on which are mounted three panels fitted with 
oil-break switches, overload and reverse-current circuit breakers, 


The motors are used for haulage and pumping. There are three 
250-H.P. motors, working main and tail gears for the. principal 
roads, These are Crompton standard three-phase machines, fitted 
with wound rotors and outside totally-enclosed slip rings, and are 
direct-coupled to the gears, and started, regulated and reversed by 
large controllers working in an oil bath. The whole of this plant 
is designed to dea] with very heavy overloads, so that in the event 
of a fall or accident of any sort the electrical machinery would be 
the last part of the gear to suffer. 

Two pumps, built by the Uskside Engineering Co., have been 
erected in a new pump room ona lower. level; the room has 
been very carefully designed, and is lined with glazed bricks, form- 
ing a marked contrast with the pump houses in which electrical 
machinery has to be fixed in many collieries. Each of these pumps 
is capable of delivering 400 gallons of water per minute to a head 
of 1,500 ft., and is driven by a 250-n.u.P. three-phase motor, 
running at 490 B.P.M., and similar in construction to those for the 
haulage gears. 

A single-lift winding gear is also installed in the staple, pit, 
driven by a 75-3.H.P. motor, also two blocking engine reversing 
gears, each driven by a 40-8.H.P. motor. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING, INDUSTRY. 


Tue French Council of State has now confirmed the agreement 
entered into between the Paris Municipal Council and the electric 
lighting companies (Sectors) in regard to the extension of the con- 
cessions until 1913, and the subsequent amalgamation of the com- 
panies with the new Compagnie Parisienne de Distribution d’Elec- 
tricité. It will perhaps be remembered that the latter enterprise 


oF THE CROMPTON GENERATING PLANT, Nrxon’s NavicaTion CoLLIgRy. 


ammeters and voltmeters, fuses and exciter regulators, and a 
complete set of synchronising gear; also four trunk feeder panels 
containing switches.and fuses for the feeders, and the usual earth- 
leakage indicators. From the engine house four trunk mains are 
carried underground, the cables being Callender *25 sq. in. three-core 
conductors, with vulcanised bitumen and fibre insulation and double 
tape armouring. Dividing boxes are provided at the head of the 
shaft from which eight cables pass down to the bottom, each being 
a three-core cable, °125 section, insulated with fibre and vulcanised 
bitumen, double wire armoured and.supported in cleats with long 
glands at intervals of 40 yds. in the shaft. 

Near the foot of the shaft is a distributing board, which has been 
erected in an old pump room, and is kept locked. The board 
carries distributing fuses for eight circuits, a separate circuit being 
run from this point to each motor. 


The distributing cables to the motors are of the same class as ~ 


those in the shaft, ; 


is the joint formation of the companies and of the Schneider-Mildé 
financial group, and it will takeover the work of supply in Paris 
at the beginning of next November. The company has now been 
registered, with a capital of £2,000,000, of which one-fourth ‘has 
already been paid in cash. vi nd 

The Swiss investing public has been largely appealed to in the 
course of the present year. In addition to the issue by the “‘ Motor” 
Co., of Baden, of £280,000 in 44 per cent. bonds, the Franco-Swiss 
Co., of Geneva, has offered £400,000 in bonds at 4 per cent., 
the Grande Eau of Aigle £120,000 at 44 per cent., and 
the Montbovon Co. £40,000 at the same rate. These emissions 
show that in Switzerland, as in other countries, the day of loans at 
less than 4 per cent. is past, at all events for the near future, until 
money becomes cheaper, Apart from loans, issues of shares have 
taken place to the extent of £100,000 in the case of the new concern 
termed the Orsiéres Power Co., and the Lonza Works have offered 
£85,000 in new shares for subscription, whilst Swiss investors Have 
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also participated in the Italian “ Dynamo” Oo., which has been 
formed,“with a capital of £400,000, under Milanese banking 
suspices, 

UNDERTAKINGS. 


The Continental Co. for Electrical Enterprises of Nuremberg has a 
Khare capital of £1,600,000, of which £1,441,000 is held by the 
Schuckert Co. In the directors’ report for 1906-7 reference is first 
made to the reorganisation of capital, which was decided upon in 
January of this year, by additional payments of 35 per cent. being 
made on the shares, which were to be converted into 5 per cent. 
preference shares. The extra payment was effected on 31,122 
shares, so that the capital now amounts to £1,556,100 in preference 
‘shares and £43,900 in ordinary shares. , The sum realised by the 
rearrangement of capital was £544,500, and this has allowed of a 
reduction in the creditors’ claims. After extinguishing the debit of 
£92,589, the balance remaining has been devoted to the deprecia- 
tion of securities and syndicate investments, and an allocation has 
also been made to the reserve fund. The accounts show a 
revenue from interest and profits from undertakings of 
£126,928, as compared with £111,434 in 1905-6, and £135,961 in 
1904-5, After meeting administrative expenses, interest on obli- 
gations and other charges, there remain net profits of £62,335, 
as compared with £467 in 1905-6. It is proposed to pay a divi- 
dend “at the rate of 34 per cent. on the preference shares, leaving a 
small balance to be carried forward to the next account. The 
report gives details of the lighting, power, and tramway under- 
takings, which are either owned by the company or in which it is 
interested, those under its own management being booked at the 
value of £1,088,000. At the present time the company has 4 per 

eent.-obligations in circulation of the nominal value of £458,000. 

' The shareholders in the Lahmeyer Electricity Co. (Elektrizitits 
Gesellschaft vorm. Lahmeyer & Co.), whose manufacturing works at 
Frapkfort were transferred to the Felten & Guilleaume-Lahmeyer 
Works Co. some time ago, approved the payment of a dividend of 
7 per cent.for 1906-7 at the recent general meeting, being at the 
same rate as in the preceding year. According to the accounts the 
gross profits amounted to £175,158, as compared with £153,203 in 
1905-6,.and the net profits were £81,343 as against £80,150 respec- 
tively. The profits are the result of lighting and tramway under- 
takings owned or worked by the company, the yield on investments 
and interest and conimission. The principal interest held by the 
company is in the Felten & Guilleaume-Lahmeyer Works, of 
which ‘the former received £750,000 in fully-paid shares and 
£100,000 in shares with one-fourth paid, on the occasion of the 
transfer of the Frankfort works A block of these shares, repre- 
senting £50,000, has been disposed of, and the sum realised has been 
devoted to strengthening the reserve fund. The report points out 
that no noteworthy alteration has taken place in the conditions of 

. the lighting and tramways undertakings worked by the company, 
and that the development of these and the others in which it is 
interested: has been satisfactory. The company’s share capital 
amounts to £1,000,000, in addition to £891,000 in 44 per cent. 
obligations and £91,000 in 4 per cent. obligations. 


Swiss AND OTHER COMPANIES. 


Thesreport for 1906-7 of.the Bank for Electrical Enterprises 
(Bank fiir Elektrische Unternehmungen) of Zurich, which is an 
investment company associated with manufacturing firms, indicates 
net profits amounting to £150,180, as compared with £149,707 in 
1905-6. It is proposed to pay a dividend at the rate of 9} per cent. 
on the’share capital (£1,440,000) entitled to participate in the dis- 
tribution, as contrasted with 9 per cent. in the preceding 12 months. 
In May, 1907, the ordinary capital was increased to £1,600,0U0, the 
bond capital, remaining unchanged at £1,400,000. The directors 
state that'in consequence of the policy hitherto pursued of making 
large appropriations to reserve to mevt any possible fall in the 
quotations for shares in the bank’s poréfolio, the decline in quota- 
tions ‘inthe past year has not brought about any kind of losses, 
The expectation that the supply undertakings in which the com- 
pany .is interested would progress has been fulfilled without any 
exception, and the annual” report presents detailed particulars in 
regard to'the numerous enterprises concerned. 

The report of Brown, Boveri & Co., of Baden (Switzerland), states 
that ‘all:the works were overloaded during 1906-7, and no diminution 
in the’orders took place until the close of the year. Steam tur- 
bines and dynamos again formed the most important branches of 
construction in the shops. The average size of the machines sold 
has recently undergone an increase, and single machines now have 
an output reaching up to 9,000 kw. In connection with these the 
-eompany started the manufacture of high-speed centrifugal pumps 
and compressors during the year, and large orders for both 
have already been received. The production of dynamos, motors, 
and transformers was materially increased by means of the adoption 
of more uniform equipment, and.the foreign manufacturing works 
were also extended. The accounts reveal the following figures for 


the past two years :— 


1906-7. 1905-6. 

‘Share capital £640,000 £640,000 

, Bonds ice 400,000 200,000 

, Gross profits... 237,050 202,276 

Net profits : 87,085 81,920 
Dividend, per cent.... il 1l 


It will be seen that an augmentation of £200,000 has taken place 
ae A further 

.., Anerease of £160,000 is now proposed in the ordinary share capital, 
so as to provide for extensions of the company’s works and of those 


proportion. 


of its branch companies. The directors give particulars of- the 
various foreign companies in which the company is interested. It 
is mentioned that a Brown, Boveri Co. has been formed in 
London with a capital of £40,000 to promote business in England, 
and that a material advance in sales has already taken place, not- 
withstanding the unfavourable conditions prevailing in England. 
As to the future, the report remarks that the new year has been 
entered upon with an increased amount of orders, although the 
industrial conditions must now be judged with greater caution than 
@ year ago, owing to the continued dearness of money and to labour 
troubles. 

The accounts of the Compagnie Internationale d’Electricité, of 
Liége, which were approved at the recent annual meeting, showed 
gross profits of £27,676 for the year 1906-7 on an ordinary paid share 
capital of £251,080, apart from bonds totalling £86,800. After 
meeting the general expenses and bank charges to the extent of 
£14,236, and appropriating £3,194 for interest payments on the 
bonds, there remained a disposable balance of £10,246, which sum 
has been devoted to the redemption of various items in the 
accounts. The report of the directors, in explanation of the reduc- 
tion in the profits as compared with the preceding year, referred to 
the increase in the cost of raw materials, particularly copper, but it 
was impossible, owing to the intense competition in the Belgian 
market, to raise the prices of dynamos and apparatus in the same 
In March, 1907, the company obtained a contract. for 
40 heavy cranes for the City of Antwerp, and in conjunction with the 
A.E.G. Union-Electrique of Brussels the company secured the order 
for the Liége electric supply extension scheme early in July of this 
year. As the existing workshops are crowded, an adjoining site 
has been acquired for the purpose of extensions. The company’s 
system of lighting trains continues to prove its capacity, and the 
Belgian State railways have entrusted the company with the equip- 
ment of a certain number of trains, which will contribute towards the 


_ popularising of themethod. During the past year, several installa- 


tions were carried out at important rolling mills and at collieries, 
and the orders on hand will assure work for a large portion of the. 
current year. The branch at Paris gave satisfaction, but the directors 
state that they were unable to declare themselves as satisfied with 
the progress of the London office. 

The United Cable Works Co., of St. Petersburg, will perhaps be 
remembered as having been constituted in 1904 to take over the 
Russian cable business of the Russian Allgemeine Co., the Siemens 
and Halske Co., and the Felten & Guilleaume-Lahmeyer Works 
Co. - According to the directors’ report for 1906, which is the first 
year of trading, the net profits amounted to 332,141 roubles. Out 
of this total, the sum of 96,685 roubles has been devoted to the 
purpose of depreciation, and after making provision for a reserve 
fund, &c., the amount of 192,000 roubles has been divided among 
the shareholders at the rate of 4 per cent. on the paid-up capital of 
4,800,000 roubles. The prospects of the undertaking are stated to 
be favourable, and a copper-rolling mill is to be erected. 

The Russian Siemens & Haleke Co., of St. Petersburg, is reported 
to have realised gross profits in 1906 amounting to 264,266 roubles, 
which sum advances to 310,712 roubles with the addition of interest 
and the balance brought forward from the preceding year. Ad- 
ministrative expenses have absorbed 287,049 roubles, and the trade 
tax 20,865 roubles, thus leaving net profits of 2,798 roubles; the - 
gross profits were 286,293 roubles in 1905 and 268,859 roubles in 1904. 
The net profits have not allowed of the payment of a dividend for 
1906, any more than in the two previous years. It has been decided 
to reduce the share capital from 7,000,000 roubles to 5,600,000 
roubles, by writing down the nominal value of the shares and 
devoting the 1,400,000 roubles to the purpose of depreciation. 

The report for 1906 of the Russian Allgemeine Electricity Co., 
states that the period was an extremely difficult one owing to the 
accentuation of labour questions, and the works were completely 
at a standstill for three months. Orders from private industries 
and from Government and municipal authorities diminished con- 
siderably, as the greatest reserve was manifested on all sides in 
consequence of the scarcity of money and the uncertain political 
situation. Notwithstanding these circumstances, the company 
earned net profits of 439,050 roubles, as contrasted with 220,830 
roubles in 1905. After making provision for depreciation and 
reserve funds and for taxation, there remains a balance of 192,652 
roubles, of which the sum of 180,000 roubles is available for divi- 
dend. It is proposed to pay 3 per cent., as compared with nothing 
in 1905 and 44 per cent. in 1904. ~The position of affairs has 
improved in the present year, and orders have come to hand more 


largely. 


Dielectric Hysteresis.— Experiments by Mr. B. 
Monasch, published in Elektrotechnik und Maschinenbau, have led 
to some useful conclusions with regard to the energy losses in the 
dielectric of condensers and cables. The author finds that the loss 
is strictly proportional to the square of the applied voltage for all 
the dielectrics tested, the pressure alone being varied; but not 
when the temperature varies, the loss increasing with the tem- 
perature. At very high pressures the loss in a condenser does not 
follow the law of squares, owing to the occurrence of lateral dis- 
charges, which may cause a loss comparable with that in the 
dielectric. The loss in the dielectric is proportional to the 
capacity and to the frequency. Thanks to the law of squares, the 
bridge method of testing due to Prof. Wien can be employed with 
comparatively small pressures and on short lengths of cable, giving 
more accurate results than are. obtained with usual methods on 
long lengths at very high pressures, 
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PROCEEDINGS OF INSTITUTIONS. 


Hot-Wire Wattmeters and Oscillographs. 
By J. T. Irwin, Associate Member. 


(Abstract of paper read before the INstrTUTION OF ELECTRICAL 
ENGINEERS on May 23rd, 1907.) 


Tu working of an ordinary hot-wire ammeter or voltmeter is well 
known. Up to the present, polarised hot-wire instruments have 
not been used, and herein the author describes a new type invented 
by him, and some of the uses to which it can be applied. 

In fig. 1, cD and EF are two wires or strips of the same size; 
one pole of a battery 8; is applied to pz, and the other pole of the 
battery is connected through two resistances Rk, R; toc andr. If 
the resistance of c D is equal to HF = r (say), then there will be a 
current } flowing in each wire. If another current a from any 
other source is sent from c to F through both the wires in series, 
the whole current a can be assumed to pass through the strips cp, 
E F owing to the resistances R), RB; being large compared with the 
resistance of the strips; then the rate of heating in the right-hand 


Ea 
ce 4 E DD. Fr’ 
Fig. 1. 2. 3. Fia. 4. 


wire will be (a + b)* 7, and the rate of heating in the left-hand 
wire will be (a — b)?7r. The difference in the rate of heating will 
be equal to 4ad,7. . In any case, the difference in the rates of 
heating is proportional to4abr. Therefore, if ) and 7 are con- 
stant, the difference in the rates at which energy is given to the 
two strips is proportional to the current a, and if the current a 
reverses in sign, the difference will reverse in sign. If the wires 
cp and F£ are each drawn back with equal and constant tension at 
their middle points, then a small mirror m placed across the two 
wires will be deflected through a certain angle proportional to the 
difference in temperature between the two wires, and this differ- 
ence in temperature is proportional to 4 a br if the current a 
remains constant for some time: therefore, one has a polarised 
instrument in which the deflection for small angles is practically 
proportional to the current. , 
Although it might seem an easy matter to arrange to draw back 
the two wires with equal and constant tension, it is difficult when 
one considers that the movement in some particular instruments 
may be of the order of 355th of aninch. It is also necessary 
that the ‘initial sag of the two wires should be the same, so that the 
sensibility shall be the same. The author spent some considerable 
time in trying to arrange two springs to draw the two wires back 
or push them forward with equal tension, and although he could 
get the deflection on each side equal to within about 10 per cent., 
this method was abandoned in favour of a better arrangement 
shown in fig. 2. The wiresc p and cr in fig. 1, instead of being 
pulled back at their middle point, pass over independent and in- 
sulated pulleys P, P’, and return almost parailel to each other and 
to their outgoing length as shown in fig. 3, where the wire oc’ D’ p 
corresponds to the wirecp in fig.1. A similar wire pn’ will 
pass over the pulley pP’; these two systems of wires are tied 
together diagonally—that is, the wire cc’ is tied at its middle 
point to the middle of the wire F’ F, and the wire ££’ is tied back 
at its middle point to the middle of p’p. This is shown in fig. 4. 
Now, as the current passing through the wire cc’ is the same as that 
passing through p’ D, if they are of the same length and of the same 
size, the expansion of each wire will be the same since the rate of 
losing heat is the same. The pulley p will not rotate, and will 
only serve to ensure that there is equal tension on each wire. The 
pulleys p,P’ are drawn up by the springs. If there is no current 
passing through co’p’pD or EE’F’¥F, and if the wires are exactly 
similar at the same temperature, then the sag of the wires co’, 
p' p, EE’ and ¥’ F will be equal in each case. Ifacurrent is sent 
through the four portions in series, then there will be an increase 
in length in all four wires, but there will be no deflection of the 
mirror, If the wire cc’ D’ p is heated it will sag more than the 
wire EE’F’F, and, therefore, the mirror will be tilted by an 
amount depending on the difference in the rates of heating in 
the two wires. This is very approximately correct for this type 
of instrument: ~ ‘ 
The only objection to the instrument used in this way is that it 
requires a constant exciting current, and this would be a drawback to 
its general use. It could be used as an ammeter, voltmeter or ballistic 
coulombmeter. Used as an ammeter, the main current or a current 
proportional to it would pass through the two strips in series, and a 
continuous current would be sent through the two strips in parallel, 
The instrument could only be used for continuous-current measure- 


ment. The chief" advantage it would have over the same instru- 
ment used as an ordinary hot-wire ammeter (that is, by passing 
the current through one wire only and putting no exciting current 
on) is that one could read small currents with greater accuracy, as 
the deflection would be proportional to the current. Used as a 
voltmeter, the two strins in series will be connected in series with 


a suitable resistance and put across the two points between which it _ 


is required to measure the P.D. 

There is a special case, however, where the instrument described 
has many advantages, namely, where it is required to measure the 
instantaneous voltage across two points or the instantaneous current 
flowing in a circuit. Suppose one wishes to measure the PD. at 
every instant between two points a B (fig. 5). The instrument 
Cc D E Fis placed in series with a non-inductive resistance Ry. If 
the difference of potential across a B varies very slowly the deflec- 
tion of the instrument: will be practically proportional to the p.p. 
at every instant. If the rate of change of p.p. across A B is rapid, 
the heat capacity of the wires will prevent the difference in tem- 
perature of the two wires being proportional to the actual differ- 
ence of potential. The rate of change which the instrument will 
follow with any given degree of accuracy depends on the ratio of 
the quantity of heat stored in the wires for a given temperature 
rise to the increased rate of loss of heat for the same temperature 
rise. The smaller this ratio is, the quicker the instrument attains 
a constant temperature after a given current is switched on. The 
ratio can be made smaller by immersing the wires and mirror in 
oil, which enormously increases the rate of cooling, making it six 
to nine times the rate of cooling in air. But even by this method 
the rate of change the instrument could indicate accurately is so 
slow that it would be impossible to use it for frequencies much 
above 5 per second. To make the instrument practical for ordinary 
frequencies the resistance R, in fig. 5 is shunted by a condenser K 
as shown in fig.6. The resistance of the instrument itself is low 


' compared with the resistance R,, being about ;},th of it for a 


R.M.S. voltage of 100 across a B. In this case there isa current 
flowing through the instrument at any instant proportional to the 
difference of potential across a B (v, fig. 7), plus a current pro- 
vortional to the rate at which the potential across a B is varying 
(dv/dt, fig. 7), this last current flowing into the condenser ; one may 
regard the strips as thermal condensers, which are very leaky, 
and to compensate for this leakage one makes the electric 
condenser equally leaky by shunting it with a resistance. 

When these conditions are fulfilled the difference in temperature 
between the two sets of wires will at everv instant be proportional 
to the voltage across the two points a B, that is, assuming the drop 


Fia,. 6. Fia. 7. Fra. 8. 


across the instrument itself is small compared with the voltage 
across Ry. Whether the deflection at every instant will be pro- 
portional to the voltage across the points aB depends upon the 
forces acting on the moving parts, on the inertia, and on the damp- 
ing. This will be considered further on. 

To use the instrument for indicating the instantaneous value of 
the current flowing in a circuit, the arrangement shown in fig. 8 is 
used where the current is comparatively large compared with that 
taken by the strips. 

A coil with self-induction t and resistance z is placed in the main 
circuit 4 B. If R and tL are chosen so that R: 1% = the ratio of the 
difference in the rates of dissipating heat to the difference in the 
quantity of heat stored for a given difference in temperature, then 
the difference in temperature will be proportional to the instan- 
taneous current in a B. 

If the current flowing in a Bis very small, then the arrangement 
shown in fig. 9 is more suitable, where practically all the current 
flows through the two strips in series and through the primary of a 


| 
be 


10, Fig. 11. 


transformer, the flux in which is practically proportional to the 
current. The secondary of the transformer is of few turns, and the 
ampere-turns on the secondary are small compared with the 
ampere-turns on the primary. When this is so the current flowing 
in the secondary is proportional at any instant to the rate of change 
of the primary current. The current through the strips in series is 
proportional toc +k.dc/dt. 
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Where the frequency is high or the rate of cooling slow it is 
possible to have simply a current through the strips proportional 
to the rate of change of the voltage, as shown in fig. 10, or of 
current as shown in figs. 10 and 11, since the heat gained or lost 
during a period is practically that due to the current through the 
strips, proportional to the rate of change of p.p. or current. This 
is particularly useful when measuring very high differences of 
potential, as it is possible as shown in fig. 10 to indicate the instan- 
taneous P.D. on E.H.T. systems without the use of high, carefully 
insulated and, therefore, expensive resistances, especially as the 
curve can be corrected, if the rate of cooling be known. 

As the rate of change of the potential difference across the 
condenser is large, a small condenser of, say, one-hundredth to a 
thousandth of a microfarad capacity would be sufficient, or an idle 
feeder could be used as a condenser, the instrument being suitably 
shunted by a non-inductive resistance to prevent too large a 
current flowing through it. The current taken by the condenser 
necessary to work the instrument in all but very small machines 
will be too small to alter the wave shape of u.M.F. Resonance will 
be prevented by the resistance of the instrument itself in low- 
voltage systems, and on high-voltage systems the instrument can 
be short-circuited to start with, to see if there is any tendency to 
resonance, and if there is, a resistance can be placed in series with 
the instruments. The arrangement shown in fig. 11 is suitable for 
measuring very small high-frequency currents, say, telephone 
currents. 

Mr. M. B. Field has shown that, if a is the instantaneous value of 
the current flowing in a circuit, and } is the instantaneous value of 
the voltage, the instantaneous power given to the circuit is ab 
watts, also as (a+ b)? — (a — 6)?» = 4a), the power given toa 
circuit is proportional to the difference between the sum of the 
current and voltage squared and the difference of the current and 
voltage squared. 

Of course, a and } may be only proportional to the main current 
and main voltage respectively. . Suppose a circuit arranged as 
shown in fig. 12, where Rs is a resistance in the main circuit and 
By, is a resistance in series with the strips 71 7; in parallel placed 
across the main circuit. Let co, be the instantaneous value of the 
current taken from the mains, C2 that flowing in the circuit in which 
it is required to measure the power, co, that flowing through the 
resistance Ry, and Cs the current through the resistance B;. 


Then c; — Cs = current through one strip, and os — co = current 


through other strip. 

The difference in the heating of the two strips is equal to 
(cy — Cg)? 71 — (C3 — Cg)? 71, and the difference in the rate of heating 
= (4 Og Rs, which is a very simple expression for the reading of the 
instrument. 

If v is the voltage across the load, then— 

[v — % (C3 C2)] / By. 
The difference in the rate of heating—- 
= [v _ (Cs - Ca) 1] Cg Bs / By. 
When (cs — Ca) 7; is very small compared with v, and when Cg is 
very nearly equal to co, the difference in heating is proportional to 
the product of c, v, that is, to the watts spent in the circuit. 

It is therefore essential that the actual power spent in the strips 
themselves shall be very small compared with the power to be 
measured, if the instrument is to read nearly correctly on low 
power factors. In order that the difference of heating sball be as 


high as possible compared with the total heating of the two strips, - 


it should be arranged that the current shunted through the strips 
when the pressure current c, is taken off, should be nearly equal to 
the pressure current flowing in the strips when the main current Cc, 
is reduced to zero; then at full load and unity power-factor there 
will be no current in the right-hand strip. 

It is known that a hot-wire instrument arranged to measure watts 
can be used as an ammeter or voltmeter. Thus suppose in the 
arrangement shown in fig. 12 the strip & F is not connected at F to 
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the resistance Rg, then there will be a current through c p propor- 
tional to the main voltage across the load v, and therefore the 
deflection is equal to x, v*. - If, instead of this arrangement, the 
point D is connected to R, so that the strip  p shunts the resistance 
R,, and if the circuit D H is broken, then there will be a current 
in c p proportional to the main current c., and therefore -deflec- 
tion = k,o*. By the use of suitable constants it is therefore possible 
to use the same instrument and the same scale for current, pressure, 
and power. 

To enable the instrument to indicate instantaneous watts it is 
necessary to have the rate of heating at every instant equal to 
votkvo+%k,cyv. A method of arriving at this is shown 


diagrammatically in fig. 13, where Ris an inductive resistance 
and Bs a non-inductive resistance placed in series with the load. 
The two strips CD and uF are placed in series acrossiR. The 
resistance R, connects the points p and & to the opposite main. 
The strips G H and 1 3 are connected in series'across the resistance 
Rg, and the points H and 1 joined to one terminal of the condenser 
kK, the other terminal being connected to the opposite main. In 
the strip c p there will be a current ‘practically proportional to 
V+ke0+kgo. In the strip = F there will be'a current propor- 
tional tov — kgc — kyo. The difference in the rate of heating of 
the strips will be proportional to (v + kat + kgc)? — (v — kyo — 

In the strip G@ # there will be a current proportional to c + is v, 
and in 13 a current proportional tok, ¥ — c. The difference in the 
rate of heating of these two stripsjwill be proportional to (c + 


. kg — (Kg — c)?=4ks av. 


It is easy to arrange, as shown in fig. 14, that the instrument 
itself shall have a deflection depending on the sum of the lengths 
of the strips o D and minus the sum of the lengths  F and 3, 
that is, the strips c Dand G H really form one strip, and the strips 
FE and14J another strip. In fig. 14 the pulleys are replaced by a 


14. 


block which is pulled back in the same manner as the pulleys by 
aspring. The four connections D HIB, instead of being connected 
D to H and 1 to & as in the case of the ammeter and voltmeter, are 
now connected diagonally p to H and 1 to H, and the wires are still 
tied together diagonally at the middle point. The letters used in 
figs. 13 and 14 refer to similar parts. Now the difference in the 
heating of these two strips is proportional + 4kyv 
+ 4k; cv, and if the values of X¢, %, and ks are properly chosen, 
the instantaneous difference in the temperature of the two strips 
will be proportional to the instantameous power. If the instru- 
ment has a high enough natural period and is properly damped, 
the deflection will be at every instant proportional to the power. 

The author generally mounts three instruments together to show 
at the same time three waves—say, current, P.D., and power. 
Three P.D. waves can be shown at once, say, the pP.D. difference 
across a resistance and inductance in series, and the p.D. across the 
resistance, and the p.p. across the inductance separately. As the 
instruments can quite easily have independent exciting circuits, 
say, a small 4-volt battery for each, and as the wires of each instru- 
ment can be easily insulated from the others and from the case, it 
is possible to have a potential of 200 volts or more between the 
various instruments, as long as care is taken in making the 
connections. 

The instrument is made with three elements and is very compact, 
weighing complete with its levelling screws only 17 lb. The 
mirrors are fairly large, being 4 by 1°5 mm. for projection 
purposes ; the natural period is about ;;55th of a second, but it can 
be made much less by using a smaller mirror and tying back the 
wires more at the centre; in fact, if necessary, any natural 
frequency up to 20,000 per second is quite possible. 

Altering the tension with which the wires are stretched does not 
alter the natural period very much, the amount the wires are tied 
back having a greater influence than the tension. In a particular 
case, altering the tension on one instrument from 10 oz. to 6°6 oz. 
only inereased the natural period from ;,5;th of a second to 
sooth of a second. 

It is, of course, true of this instrument, as of all other instru- 
ments which are damped in oil or any liquid, that the damped 
period is longer than the undamped, owing to the oil put in motion 
by the vibration of the mirror and wires. An oscillograph with a 
natural frequency of 3,200 in air had a frequency of 2,360 in 
paraffin oil. This oil was not quite sufficient to damp out the 
vibrations caused by sending a square wave through the strips, and 
s0 the natural period under these conditions could be observed by 
means of a falling sensitised plate. The ratio of the period in oil 
to that in air depends on the specific gravity of the oil, on the mass 
of oil that has to be moved when the strip vibrates, and to a 
certain extent on the viscosity of the oil. 

The sensibility of a hot-wire polarised instrument can only be 
given for a steady current through it and for a given exciting 
current. Thus the instrument of the type shown in fig. 14, when 
the strips are immersed in castor oil and are excited with 0°5 of 
an ampere in each, will give a scale deflection of about 30 mm. at 
a metre scale distance when another current of 0°10 of an ampere 
is sent through the two strips in series. The deflection it will 
give when an alternating current of constant R.M.s. value and wave- 
form is passed through it depends on the frequency ; thus the instru- 
ment will give a wave of approximately 100 mm. amplitude at a 
metre scale distance, when it is excited with 0°5 of an ampere anda 
simple sine wave of alternating current of 40 cycles and a B.M.s. 
value of 0°35 of an ampere is sent through it, but at double the 
frequency for the same deflection the current would have to be 
doubled, except for the smaller radiation of heat that takes place 
from the wires in the shorter time of a complete period. The 
fusing current is 4 amperes in this oil. As shown, however, earlier 
in the paper, the deflection can be made proportional at every 
instant t6 the instantaneous voltage across two points, or to the 
instantaneous current flowing in a circuit independent of the fre- 
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quency, and this although the instantaneous deflection is not 
proportional by any means to the current flowing through the 
instrument itself. Since the difference in rate of heating of the 
wires is equal to 4 a 6 r where } and r are constant, the difference 
in the rate of heating of the two wires is proportional to a and the 
temperature difference to a ¢ or the quantity of electricity that has 
passed through them. Then, if there is comparatively little 
difference in the rate of radiation compared with the difference in 


Duddell 


Fie. 15. 


the amount of heat stored in the strips in a given cycle, or if the 
difference in the heat radiated can be compensated for, the deflec- 
tion of the instrument will be proportional to the quantity of 
electricity that has passed through it, and can be used to indicate 
the instantaneous flux linking with a circuit. This is very useful 
for drawing hysteresis loops for iron or showing the instantaneous 
value of the quantity of electricity stored in a condenser. 

One of the first machines for which the voltage curve was 
obtained was the Pyke and Harris inductor alternator at the 
Central Technical College. This machine was the one from which 
Mr. Duddell obtained a curve by his oscillograph in its early stages 
and compared it with that obtained by the point-by-point method. 
He showed that the two curves were practically identical, so that 
the author had only to compare a curve obtained by his oscillograph 
with one obtained by a Duddell instrument. This is shown in fig. 
15, D being the curve obtained on a Duddell projection oscillograph, 
and 1 the curve obtained on the author’s instrument. The two 
curves are so nearly alike that it is almost impossible to detect any 
difference even when two tracings of the curves are superimposed. 
In this case the author’s instrument was damped in paraffin oil, 
which was found afterwards not to give quite enough damping. 

Fig. 16 shows two curves for current and P.p. on a non-inductive 
load, and it will be seen that they are practically in phase with 


Fic. 16. 17. 


each other and of the same wave form. In this case the wires 
were properly damped in castor oil. The drop of potential across 
the inductive resistance L R was only about 1°5 volts, and therefore 
did not alter the current or the angle of lag much, as the voltage 
across the non-inductive resistance R was about 150. Fig. 17 shows 
the current and p.p. curves on a partially inductive load. Fig. 18 
the current, p.D., and power curves on a non-inductive load, and 
fig. 19 the current, p.p. and power curves on an inductive load. It 
is evident that the power curves are incorrect, but it is not easy 
to adjust the currents in the wattmeter wires to the theoretical 
values they ought to have. ; 

The experimental results given above are only a few of a great 
many experiments carried out at the Central Technical College, and 
the author has to thank Prof. Ayrton and Mr. Mather for the 
facilities afforded and for help in connection with the research. 
Messrs, Carr and Tubini carried out the investigation on the hot- 
wire oscillograph, and Messrs. Kinnes and Parry that on the hot- 
wire wattmeter. The success so far attained is due in a large 
measure to the resource and care displayed by these students in 
carrying out experiments. 


Cableways Used on Shipbuilding Berths. 
In a paper by Mr. J. M. Henderson, read before the InsTITUTION 
OF 


Mzcnanican Enarnzers at Aberdeen in July last, the author © 


gives an illustrated description of the system of cableways 
installed by his firm at Messrs. Palmer’s works, Jarrow-on-Tyne. 
his installation was deseribed im our issue of March 1st, 1907 


but an improved arrangement of the collecting gear has been adopted 
in a second installation at the same yard, of which we extract the 
following particulars from Mr. Henderson’s paper. 

The chief point of difference lies in the arrangement of the bare 
conductors for supplying energy to the load-carriage motor and 
controlling the end carriages. On the first cableway they are 
arranged in a vertical plane, and six wires are used in two sets of 
three on eachside of the load-carriage, these being stretched as tightly 
as possible between the two end carriages. The collectors on the load 
carriage are of the sliding-contact type, and rigidly attached to 
each side of it. It was thought that this method could be improved 
upon, as there is a certain amount of trouble in keeping the sag of 
copper wires to correspond with that of the others. In the second 
installation the wires have accordingly been arranged in a hori- 
zontal plane, and their number has been reduced to five. There 
are in addition two supporting steel ropes at each side. The 
supporting cables are spaced apart by steel distance-pieces, into 
the upper side of which insulator bolts of tramway pattern are 
fixed to carry the ears for holding the trolley wires. The distance- 
pieces are spaced at 85-ft. centres, and give a particularly rigid 
construction to the conducting wires. The arrangement is illus- 
trated herewith. 
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On the upper surface of the wires a bogie is placed which is pro- 
vided with wheels for running on the supporting cables, and also 
for making contact with the trolley wires. Separate flexible cables 
are brought down from this bogie to the load-carriage, but the pull 
on the bogie is taken up by separate steel cable-conneéctions 
between it and the load-carriage. This arrangement, suggested by 
Messrs. Palmer’s and carried out by the author’s firm, has been 
found to answer admirably in all conditions of weather. The bogie 
and control wires can be reached from the roof of the load-carriage, 
a special platform being provided for this purpose. In the No. 2 
cableway the wires are fed from a four-way distribution board on 
one of the bridges, four three-core flexible cables connecting the 
board with the trolley wires. The distribution board is fitted with 
four three-phase overload circuit-breakers, one for each load cable, 
and the board itself is supplied with energy by a three-core cable 
leading up one of the legs. The reduction in the number of trolley 
wires from six to five has been possible, because the reversing of 
the end-carriage motors is effected by reversing two of the phases, 
the remaining phase being supplied by a conductor common to all 
the motors. The motors are all of the enclosed type, designed to 
suit the generating plant of the yard, which is three-phase a.c., 
voltage 440, with a periodicity of 30 per second. 

With regard to the working and upkeep of cableways, no special 
expenditure has been necessary so far; certainly not more than 
would have been required for an outfit of jib-derricks. 

The author states that the cheapest type oi fixed structure witb 
overhead cranes would cost from twice to four times as much as 
cableway, and would fewer advantages; the cableway can. 
be erected in three or four months, with the minimum of inter 
ference with the progress of work on vessels under construction. 

The second berth equipped is 700 ft. in length, and 150 ft. wide, 
the clearance under the hook at centre of span being 85 ft. There 
are four hoisting~ units. The main cables are 8} in. in circum- 
ference, and have a breaking strain of 200 tons. 
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THE CANADIAN ELECTRICAL EXHIBITION. 


Tue Electrical Exhibition at Montreal, to which reference 
has already been made in these pages, is now proceeding. 
It was opened on 2nd inst. and will close on 14th inst. 
According to the New York Hlectrical Review, there has not 
been any electrical show in the Dominion of Canada since 
the year 1890, when a small exhibition was held in one of 
the local skating rinks. For the information of the firms in 
this country who are devoting some attention to Canadian 
electrical requirements, present and prospective, we publish 
from our contemporary the following list of exhibitors :— 


Allis-Chalmers-Bullock, Ltd. MacDonald & Wilson. 

American Conduit Co. Midland Electric Co. 

Bell Telephone Co. Montreal Light, Heat and Power 
Canada Electric Co. Co. 

Canadian Buffalo Forge Co. Montreal Steel Works. 
Canadian Fairbanks Co. Munderloh & Co. 


Northern Electric and Manu- 
facturing Co. 


Canadian General Electric Co. 
Canadian Westinghouse Electric 


Manufacturing Co. Packhard Electric Co. 
Dominion Steel Works. Eugene Phillips!Electrical Works. 
Dossert & Co. R. E. T. Pringle, Montreal. 
Economical Electric Lamp Co. Sawyer Electric Co. 
Electrical Review (N.Y.) Shawinigan Co. 
Electrical World. Shepherd Engine Co. 


Fibre Conduit Co. Stratton Engine Co. 


Garth Electric Co. The Robert Mitchell Co. 

G. M. Gest. ; Watson, Jack & Co. 

J. A. Dawson & Co. Wire and Cable Co., Montreal. 
Jenkins Electric Co. W. J. O’Leary. 

John Foreman, Montreal. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Double-Sided Power Press. 


a In the accompanying illustration we show a very large double- 
:  gided press that has been recently supplied by Mussrs. J. RuopEs 
anv Sons, Ltp., of Grove Ironworks, Halifax, to an important 
: electrical engineering works for heavy blank cutting work. As will 
be seen from the illustration, the press is arranged so that it can be 


Power Prass ELECTRICAL STAMPINGS. 


driven by either double or single gearing according to the work on 


. which it is engaged, thus ensuring a maximum output of both light 


means of the maker’s patent safety clutch. The small central legs 
supporting the bed do not interfere with the stampings falling to 
the ground and can be easily detached if desired. Its approximate 
weight is 18 tons and it will exert a pressure of 350 tons. The 
width between sides is 76 in.; bed to ram (when up), 16 in.; stan- 
dard stroke, 24 in.; area of bed, 76 in. x 40 in. 


A New Charging Plant. 


The accompanying illustration represents an accumulator charging 
plant, recently installed in the Daimler Co.’s works at Coventry by 
Messrs. C. A. VANDERVELL & Co., of Warple Way, Acton Vale, 
London, W., who make a special feature of supplying and fitting 
up complete charging plants of any capacity. 

From the following particulars some idea may be obtained of the 
capacity of the installation. The switchboard measures 11 ft. x 3 ft. 
and has mounted at the back of it a field rheostat for the dynamo, 
with a hand wheel in front. A reverse cut-out is fitted to prevent 
the accumulators discharging through the dynamo, in the event of 
the latter accidentally stopping. The main ammeter and voltmeter 
are|9 in. diameter and of the dead-beat moving-coil type, reading 


ACCUMULATOR CHARGING Prant, Co.’s WoRKS. 


up to 175 amps. and 75 volts respectively, while there are 20 ammeters 
of 6 in. diameter to the charging circuit. The resistances are fitted 
in separate porcelain units for each step and may be easily replaced. 
There are double-pole main switches and fuses, with a safety fuse 
to each circuit; The dynamo, also supplied by Messrs. Vandervell, 
is capable of a normal output of 160 amps at 70 volts continuously. 
It is possible to charge at one time 275 “C.A.V.” accumulators of 
100 amps., 4 volts, the normal rate being 7 amps., with a possible 
maximum of 10 amps. if necessary. The dynamo runs at 960 z.P.m. 
and is coupled direct to one of the Coventry Corporation’s 15-x.P. 
motors, 

We are informed that, so far as motor factories or garages in 
Great Britain are concerned, this installation is unique. 


New A.C. Wattmeter. 


In our issue of July 27th last year we illustrated and described 
the new patterns of ac. instruments, with iron cores, which had 
been elaborated by Dr. Sumpner. We now have pleasure in 


Fia. ComBINED WATTMETSR AND VOLTMETER. 
(Sumpner’s patents.) 


drawing attention to the arrival of these instruments on the market, 
manufactured by the Gangrat Exmornic Oo., Lrp., at their Peel 
Works, Salford, under Dr. Sumpner’s patents. It will be remem- 
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bered that by the use of laminated iron cores with narrow air gaps 
in these instruments, strong magnetic fields are produced, thus 
permitting of the employment of strong controlling springs for the 
moving-coil system without loss of sensitiveness, and rendering the 
instruments proof against the influence of external magnetic fields. 
It was shown by Dr. Sumpner that the difficulties due to hysteresis 
and variation of permeability which has been expected to arise 
from the use of iron cores, could be overcome by suitable design, and 
the series of instruments which has been developed in no way falls 
behind the ironless type in accuracy, while the comparatively strong 
forces at work enable the instruments to be constructed with 
substantial moving parts, pivots, &c. 

On account of the displacement of phase between the magnetic 
field produced and the voltage applied to a shunt-wound electro- 
magnet, it is necessary to use in connection with the current coil of 
the wattmeter a special “ quadrature ” transformer, the primary of 


Fig. 2.—Hi1GcH PRESSURE QUADRATURE TRANSFORMER. 


which is traversed by the main current, while the secondary is 
connected through a high non-inductive resistance to the moving 
eoil. Fig. 1 shows a portable standard combined wattmeter and 
voltmeter of the Sumpner type, and fig. 2 shows the quadrature 
transformers as designed for high pressures, with oil immersion 
(600 to 5,000 volts). The low-pressure transformer is of the same 
type but of much simpler construction. Fig. 3 shows the connections 
of the wattmeter w and quadrature transformer QT on a single-phase 
circuit, vv and aa being the terminals of the field and moving coils 
respectively, p the primary and s the secondary of the transformer. 
For pressures above 600 volts, a pressure transformer is desirable 
in addition. It will be seen that, apart from the use of the special 
type of current transformer, the connections are the same as those 
of any other wattmeter, and we therefore need not illustrate the 
connections for polyphase circuits. We may mention, however, 
that in addition to the two-wattmeter method for measuring the 
power in an unbalanced three-phase circuit, a single wattmeter can 
be used, with either a split choking coil in connection with the 
field coil, or two current transformers with opposed secondaries 


MAINS 


Fia, 3.—WatTITMETER CONNECTIONS. 


eonnected with the moving coil. The wattmeter is also made in 
the usual round pattern for switchboard use, and it is shown how a 
single wattmeter can be used for measuring the total output of a 
number of alternators in parallel by simply installing a quadrature 
current transformer for each alternator. Using an ordinary current 
transformer, thé instrument will measfre the wattless current in a 
single-phase circuit. 

@ magneto-static voltmeter is identical in construction with 
the wattmeter, but is employed with a condenser in series with the 
moving coil, as shown in fig. 4, Externally the 
resembles an ordinary voltmeter. 

‘ In all the foregoing applications the readings are unaffected by 


changes of frequency or wave form; the error in the reading is 
always less than 1 per cent. of the length of the scale, howeve 
low the power factor may be, and for power factors over 0°7 the 
error is negligible. 

The portable wattmeter is provided with two scales, for watts 
and volts, with change-over switches, and the case contains a 
condenser to convert the instrument into a direct-reading voltmeter. 

A power-factor meter on the same principles is also made, and 


Fre. 4.—Maensto-Staric VoLTMsPER CONNECTIONS. 


this can be used with ordinary transformers. The strong magnetie 
field and the lightness of the moving coil ensure satisfactory 
working. 

The whole of the series, with accessories, is described in a 
pamphlet which the Gunrrat Exzcrric Co., Lrp., is about to 
issue, 


ELECTRICAL FROISSART CHRONICLES. 


Or ras Loss or SussTance, HOW IT LEADETH 
TO KNOWLEDGE. 


It behoves all chroniclers to make protest against the horrid 
stagnation and very dangerous Peace which lyeth so heavily 
upon the land (and, indeed, many do). For when wars are 
ceased and abated what occupation can be found for a man, 
or what action or deed worthy to be described? Thus 
arises much friction between particles, bickerings, mutinies 
and rebellions by sea and land. When war is in the strete 
there is peace and unison in the House. For they lie in 
grete fear of the Amazons, who, rising in force, make upon 
them such dreadful onslaughts that the parlement must 
spend the whole night a-shake beneath their benches, nor 
dare issue forth ; and went hard to be destroyed but for the 
valour and good aid of Herakles (A division). Moreover, 
ye may hear dark sayings and a growing murmur against 
the Count of London, or, as it appears, his intendants ; for 
it seems this Prince is still at the crusades, and his cas- 
tellanes do lay heavy taxes upon such as they catch. Now 
it is a very antient custom that any Baron through whose 
land a trader passeth, shall charge or amerce him in one- 
third of his goods, that is to say, in English, sixaneightpens 
in the pound; howbeit, one of these Barons doth now 
declare that he considers it right and just to take the whole, 
or twenty shellings ; which may well be, save that a man 
deprived of his lawful goods, consorting with others in a 
like case (even if they be only middle-class, and of no con- 
sequence) very often will form a verein or union prejudicial 
to the payment of taxes. To counteract these dangers and 
put an end to sluggish idleness are pleasant jousts and 
friendly contests held to the furtherance of courtly inter- 
course. And as it is not meet for gentles to engage without 
saluting one the other according to the art and practise of 
escrime, so is it customary for each one in a contest to 
declare on which side he striveth, exhorting the assembly 
with the reasons that prompt him thereto. Such preliminary 
is ever observed by the electricks, as by the other guilds, and 
in their late meeting on the Place des Voltes Perdues, near 
to the Rue de la Boue Constante, was interchange of winged 
words concerning the clatter of metals, and the mischief that 
is wrought thereby to. the application of magick. The 
leader, or he that convoked the assembly, by cunning 
argument and apt illustration ascribeth the waves which now 
gather on their long-drawn car-ways to use of frail and 
chetif coaches hurriedly constructed by Flander’s smiths 
unsuited to the art. These, fixing crosswise in the windings 
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and turns of those roads, do so jar and rake the limits of 
the way that they lose their early smoothness, and take a 
serpentine or wavy aspect unworthy of a six-three-farthing 
dado. (Even as a man arriving in this village may hold 
himself straight, but will shortly be as sinuous as the letter 
S through the evasion of that same traffick.) 

Now, if this be so, good need is that the Princes and 
Magicians take note thereof, for it were a grievous wrong if 
a carriage bearing many weighty citizens and such constitu- 
ents must humbly await the pleasure of Master Hooligan his 
empty wain, nor dare adventure close thereto, lest their own 
vehicle be crumpled like a tinker’s helmet. 

To this well-considered discourse followed one saying how 
worthy was the speaker to be heard, and doubtless very 
right, save where he committed error. For it might fairly 
be shewed that not the riding along, but rather the checking 
and stopping, was the cause of evil and chattering. (This 
also they that ride daily on the railways do earnestly confirm.) 
And further that the softness of the iron contributed thereto, 
seeing that, under the British standard might no metal be 
used which would set in the sun, but from Flanders men 
bring such as will receive no dent even when poked with the 
finger. Wherefore, he saith, no chattering will avail against 
hard steel ; a very worthy maxim and good antidote to the 
temper of the times. 

Thereafter came one speaking with so great ease and 
graceful diction that ’twere easy to suppose a clerk dis- 
coursing, and he held forth in this manner : Of this subject, 
what is known to us and what unknown? For that which 
is known is assured, whereas the unknown is still somewhat 


‘obscure and uncertain. Is not the following known to us, 


namely, the five primary theses, with their twenty-seven 
sub-divisions ? Probably so. Firstly, then, seeing that the 
lines and curves, nor the carriages, benefit not, neither 
increase in value by reason of friction, that some falling-off, 
or loss of substance is taking place, namely, a work of 
deterioration. Secondly, that metal which is exposed to a 
position where it encounters much wear will loose in 
substance, but, contrariwise, if it be conveyed to a place 
where there is less friction, it doth not in the like manner 
become so deeply rubbed. Thirdly, that, in an imperfect 
world, and one in which chemikal precision extendeth not to 
the foreman ganger, there be differences in the ways of 
laying, in the wearing of the gauge, in climate, in the ions 
of the iron, and, alas, in this inconsistent and unstable earth 
itself, so that no two conditions are always and precisely the 
same, but otherwise. Thus, in fair discourse was builded 
the goodly pyramid whereto the apex forms the point or 
culminating head of the whole argument. But, behold, how 
dangerous a thing it is to adventure in the house of magick 
unfortified by knowledge of the signs and words required to 
counteract its spells; for here, at this most important 
juncture, a heavy dulness and abstraction fell on the minds 
of the uninitiated, so that no more of those precious words 
and weighty deductions could penetrate that dark diaphragm. 

Presently, from far-off distance arrives the voice of one 
announcing that corrugations appear and are formed on the 
ways of those who neglect to read the weighty and wise 
sayings recorded in Tome XXIV, chapter 720, and 
Tome VII, chapter 3, but that they may know now, for 
their behoof that the rolling of wheel upon a surface 
produceth wear. Then arose a few desirous to give the 
assembly some information, but were sternly reminded that 
the hour of closing drew on apace. 

All of which showeth how much pleasanter is the mild 
malleable discourse of the inner circle than the hard high- 
carbon clatter and low counsols of the street. 


A St. Helens Contract.—Tue Brrrish InsuLatep 
AnD Co.’s tender for work was accepted by the 
St. Helens Town Council last week, and in connection with it a 
letter was read from the secretary of the Liverpool district of the 
National Association of Carpenters and Joiners protesting against; 
the action of the Council in allowing the company mentioned to 
infringe the fair wages clause, which was inserted in all contracts 
let: by the Corporation. Alderman Beecham said they were paying 
trade-union rates of wages to the men who made the cables, and. 
they had nothing to do with anything else. The Mayor said it had 
been proved that the firm paid trade-union rates of wages; and an. 
amendment that the tender be not accepted was defeated. 


POWER AS A NATIONAL PROBLEM. 


[COMMUNICATED. | 


Onz of the features of recent legislation by the nations has 
been the determination of the conditions under which 
national power resoarces may be utilised in their application 
to industrial processes. For some time past the United 
States Legislature has been occupying itself with the ques- 
tion of the preservation of the natural beauty of Niagara 
Falls, and a remarkable feature has been the evincing of 
patriotic pride, in the signature by hundreds of thousands of 
American citizens of a memorial to Senator Taft, praying 
that the utilitarian instincts of manufacturers might not be 
allowed to destroy one of the grandest natural features of 
the Continent. The result has been that very onerous 
restrictions have been placed upon the production and dis- 
tribution of electrical energy derived from the water-power 
available at the Falls; and, incidentally, considerable pro- 
minence has been given to the question of the extent to 
which power produced by subjects of one country may be 
transmitted to factories on territory under an entirely dif- 
ferent government. 

A more recent example is a proposal of the Norwegian 
Government lately passed by the Storthing ; and ratified 
by the Council of State, restricting leases or sales of electric 
power to foreigners. A temporary Act passed on June 
12th, 1906, concerning the right of acquisition and work- 
ing of mines, waterfalls, and forests, which has been 
extended for a period of one year, namely, to April Ist, 
1908, has been supplemented by another Act specifying 
that these regulations, which are calculated to put a con- 
siderable amount of difficulty in the way of exploitation by 
foreigners of real estate in Norway, shall also apply to the 
acquisition of the right to electric power produced by water 
power in larger quantities than 250 H.P. 

The position created in Norway by these laws is that the 
right of foreign companies to acquire real estate, including 
mines and waterfalls, has been made dependent on the issue 
of a Royal concession in each case, and no such Royal 
concession is granted toa limited company unless at least one- 
half-of its capital is Norwegian, and the company has its 
Board of Directors in Norway. The enormous disabilities 
thus placed on foreign enterprise by the Norwegian Govern- 
ment is at once apparent, and the effect which these Acts 
will have upon the utilisation of the enormous water power 
available in Norway will be restrictive in the extreme. The 
eyes of financiers interested in the development of electro- 
chemical process requiring electric power produced at the 
cheapest possible rates, have for a long time been turned to 
that country, where it is believed electricity can be com- 
mercially produced and delivered to the works of a manufac- 
turing company at about 35s. per H.p. per annum. Such a 
figure cannot, of course, be realised in any other part of the 
world, and it is doubtless with a keen sense of disappoint- 
ment that men with capital available for investment in 
remunerative enterprise will read of this perfectly artificial 
restriction placed upon their energies. Whether the 
Norwegian Government has done well in thus preventing the 
influx of foreign capital into the country is, of course, a 
matter for its own consideration. The point to remember is 
that by these laws a very promising field for commercial 
expansion has been put out of bounds to a large number of 
financial men, who cannot conveniently take up their residence 
in Scandinavia. 

The trend of legislature, evinced by these two recent 
examples, indicates that a new factor in Imperial politics is 
rapidly approaching a dominant position. The command of 
the sea, the opening of new markets, the exploitation of 
barbarous countries, the acquisition by main force of pro- 
‘ductive regions, have in the past created situations of 
Imperial policy, which have had to be decided either by 
‘diplomatic conference or resort to arms. The feature of the 
twentieth century in national policies will probably be the 
‘disposition of natural power resources. It is interesting, 
therefore, to briefly review the countries which, by re 
of their natural advantages, are destined to play a/prominent 
part in this new welt politik. 
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America and Canada are, of course, the lands of promise. 
In them are to be found horse-powers of considerable 
magnitude, to be obtained from waterfalls of great 
magnificence, as, for example, those at Niagara and Shawinigan. 
There are great mineral resources of coal and iron, yielding 
a moderately good commercial return for their working. 
These lands are peopled by races who feel the large possibilities 
awaiting commercial enterprise, and who are eager to avail 
themselves of untold wealth. The very rapidity of develop- 
ment, however, is a source of. weakness. The United States 
and Canada are in‘a position of a rapidly growing youth who 
has shot beyond his strength : in course of time the robust 


man will be developed, but the interim period is one of . 


anxiety. It is easy to say that vast natural resources are 
waiting to be tapped, but in order to tap them companies 
must be formed and capital found, and it is often the case that 
with the pressing claims of so many new developments the 
capital available in a newly-formed community is insufficient 
to finance a scheme on more than speculative lines, and the 
commercial registers of these countries reveal not only 


an amazing expansion of interests, but also a high propor- - 


tion of failure and bankruptcy. It must not be forgotten 
that the “ nothing venture, nothing have” policy is just as 
likely to lead to an emphasis on the “nothing” as to a 
realisation of the “have.” Other things being equal, a 
new industry stands a better chance of success if it is floated 
in an old-established community, where local wealth can be 
found to finance a concern through the perilous days of 
initial development and scanty returns. The position in 
America and Canada is, moreover, a political as well as a 
financial one. The centre of industry which is most 
developed at present is that of Niagara Falls. The total 
population of the United States, according to the census of 
1900, was 76,149,386 ; the population within 700 miles of 
Niagara Falls was 56,834,672, the centre of population for 
the nation being only about 230 miles south-west of 
Niagara Falls. It will probably be found that at the next 
census the centre of population has shifted a little eastward, 
owing to the rapidly growing population of America in the 
Eastern States, but will not have a much further radius 
from Niagara Falls. Hence, it is at this point that the 
manufacturing interests of the continent largely converge. 
The position at present is that Canada and the United 
States share’ the advantages of water power at the Falls, 
and reciprocate in the production and distribution of elec- 
tricity derived from the Falls. American citizens are 
dependent upon the proper performance of Canadian power 
companies, and that point has been the subject of restrictive 
legislation in recent times, this legislation in itself limiting the 
future expansion of electric power utilisation in the district, 
although a great amalgamation of interests is taking place 
on the Canadian side, in which the local government is 
taking a hand. 

The complexity of the arrangement is bad enough even at 
present when the two countries are in amicable relationship. 
What would happen to manufacturers in that area were 
diplomatic relations ruptured between the two nationalities 
it is hard to conceive. Certain it is that ruin would face 
many industries at present living on marginal profits in the 
conversion of raw into manufactured goods. Although sucha 
contingency may be very remote, it is an undoubted 
example of the way in which political moves may directly 
affect commercial production—the same lesson as is taught 
by the Norwegian protective policy. 

In Russia and Pennsylvania another form of natural power 
is capable of exploitation—that of natural oil. That this has 
not yet been turned to account to any great extent does not 
mean that in future years there may not be a very great 
development of oil-power factories when scientific discovery 
has led to the development of large sized oil engines. At 
present, however, the oil wells of America are in the hands 
of a trust, whose only object seems to be to ship paraffin of 
various grades for consumption all over the world, at prices 
which shall bethe maximum obtainable. In Russia thesituation 
is at, present, and will be for some time to come, utterly hope- 
less for anyone who wishes to sink capital in industrial enter- 
prise. The series of “regrettable incidents” which have 
occurred in the vicinity of the Black Sea, including the 
firing of the Baku oil wells, sufficiently indicate the troubled 
state of: the country and the insecurity of capitalists therein. 


There yet remains England. It is needless to recount the 
history of this country since the industrial revolution brought 
about by the discoveries of Watt and Stephenson. The 
point to be marked is that the steam engine would never 
have been so largely adopted in England, nor would Britain 
have been the home of the railway, had not coal been 
easily accessible in large quantities within the kingdom. At 
the present time the coal merchants of the north-eastern 
counties and South Wales are so busy in exporting coal for 
foreign orders that residents in the kingdom are wondering 
what is to happen to their own supplies. It is fortunate 
indeed that the resources of this country as regards coal 
seem commercially almost inexhaustible for a long period to 
come. Added to this, great developments have taken place 
in English industrial law during recent years, rendering it 
possible for electrical engineers to supply, not merely towns, 
but whole counties, with electricity in bulk, generated in 
highly efficient central stations from coal bought at the cheapest 
rates. Itis here that the British nation has its opportunity 
of competing not unworthily in the new race for position 
opened up by the demand for cheap power. For better or 
for worse, as regards the nation, no artificial taxes are placed 
on commercial enterprise. Anyone is free to put up a factory. 
There is no danger of a foreign government stepping in and 
stopping the supply of power. There is no danger that the 
supply will be discontinued or curtailed through natural 
causes for many years to come. So far as can at present be 
seen, the competition in cheap power production from coal 
by other countries such as Germany is not to be feared. 
German syndicates are preferring to buy Welsh coal mines 
rather than to workin their native Westphalia. It isa situation 
that under any other Government would receive special State 
encouragement by bonuses on the introduction of new works, 
remission of taxes and other aids to happy existence for 
nascent industries, but these things are not to be hoped for 
in this country. Suffice it to point out that private enter- 
prise is already doing work which a Government might 
worthily undertake. The action of the North-Eastern 
Railway, combined with the electric power supply interests 
in the north-eastern counties of England in developing, by 
the improvement of transit, the widespread supply of elec- 
tricity, the dissemination of statistics concerning the coal 


and iron deposits of this area, the formation of bureaus to 


tabulate and supply intending settlers with information con- 
cerning sites, leases, &c., and the actual devotion of capital 
to the formation of new industries by the leasing of com- 
plete electrical equipments, is calculated to develop in a 
very special way the resources of the British nation so far as 
this particular area is concerned. Their example will pro- 
bably be followed in other parts of the kingdom. 

There is no doubt that with these natural resources 
England will in future occupy a position untouched by any 
competitors. Norway, which was her most formidable 
rival, has voluntarily handicapped herself. America and 
Russia are not in a state of complete political and financial 
stability, and it is confidently to be expected that the north- 
eastern counties of England will in the near future develop 
into the focus of electro-chemical and other industries which 
require for their operation the use of cheap power. The 
observer cannot but regard the establishment of the Castner- 
Kellner Alkali Co., Ltd.,.and the British Aluminium Co., 
on the banks of the Tyne as omens of the future. 


New Soldering Flux.—Messrs. Cuassen & Co., of 
16, Barbarossa Street, Berlin, have, after long and careful research, 
succeeded in producing a soldering medium which they call Fludor, 
and which, they claim, combines the qualities necessary to produce 
perfect work with the minimum amount of solder and the minimum 
expenditure of time. It is supplied in hollow sticks of solder 
filled with Fludor, and as soldering paste, soldering spirit, &c. The 
stick solder is suitable for ordinary electrical joints, while the paste 
may be used where there is any difficulty in getting close 
contact, such as sweating the ends of a cable into a thimble, as it 
can be smeared on and readily allows the solder to follow. The 
Fludor spirit and water are more suited for instrument and other 
fine work. There is also a similar preparation specially for 
brazing. These productions are being extensively used in Germany 
in central stations and by the tramway companies, as well as by 
electrical manufacturers and contractors. _The Prussian Royal 
Laboratory at Gross Lichterfelde certifies that there is practically 
no inorganic acid and only one-seventh the quantity of vegetableacid 
contained in resin. 
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AMERICAN CASES RELATING TO 
ELECTRICITY. 


[BY OUR LEGAL CONTRIBUTOR. | 


Fox some reason which is hard to explain, Ameriean judges are 
frequently called upon to decide knotty questions relating to 
electricity. Perhaps it is that fewer precautions are taken in 
America to prevent the occurrence of accidents; perhaps the 
Americans are partial to this form of litigation. Whatever the 


reason, the General Digest of American cases, which is issued every . 


six months, always contains a large number of reported cases which 
are of interest to the electrical world. It is proposed to give an 
abstract of some of the more important of these. 

Questions as between company and consumer appear to arise in 
America as in England. We are familiar with the principle of 
making a consumer take and pay for a minimum supply, and in 
this country failure to take a supply would simply be met by a 
demand for the minimum charge. In Indianapolis, however, it 
would seem that the judges are inclined to give damages for breach 
of contract which may exceed the amount of the minimum charge. 
Thus it has been held that a stipulation in a contract for the 
purchase of electric current, providing that the applicant agrees to 
use enough current, if it is measured by the watt, to make a monthly 
bill of a dollar, or pay that amount, should sufficient current not be 
used, was a part of the direct obligation of the contract, and did 
not constitute an agreement for liquidated damages in case of breach. 
(Beck v. Indianapolis Light and Power Co., 76 N.E. 312). 

A question as to the rights of a consumer to whom a supply of 
electricity is refused was raised in another case in Pennsylvania. 
In that case where a seller of electric power wrongfully put an end 
to the contract, and prevented the buyer from performing it, the 
seller was estopped from denying that the buyer had not been 
damaged to the extent of his actual loss, and his outlay fairly 
incurred. (Terrace Water Co. v. San Antonio Light and Power Co., 
82 P. 562. 

In Terrace Water Co.v. San Antonio Light and Power Co., 
82 P. 562, it was decided that under the Civ. Code Secs. 654, 
655, 663, declaring that anything of which there may be ownership, 
is properly under the code, that there may be ownership of all 
inanimate things which are capable of appropriation, or of manual 
delivery, and that every kind of property that is not real is 
personal. A plaintiff was entitled to recover for breach of a contract 
for the delivery of electricity under a complaint charging a breach 
of contract to sell and deliver personal property. 

By far the greater number of cases which arise in America 
involve a discussion of the law of negligence. Amongst these the 
following appear to be of particular interest :— 

In Clument v. Pennsylvania Telephone Co., 28 Pa. Super. Ct., 
610, it was held that where a telephone wire breaks during a great 
and unusual sleet storm, and falls upon an electric light wire, 
strung on the same pole, the telephone company cannot be charged 
with negligence because it did not learn of and repair the break 
within an hour and a balf after it occurred. In such a case notice 
to the electric light company is not notice to the telephone com- 
pany. In that case an action was brought against a telephone 
company to recover damages for killing a horse. The end of the 
wire which had fallen lodged in a pool of water in the gutter. The 
water became charged with electricity. The plaintiff's servant led 
a horse through the pool without observing the wire lying in the 
water. Having rubber boots on the man was not hurt, but the 
horse was killed. It was held that the Court could not say, as 
matter of law, that the employé was guilty of contributory 
negligence. 

In Wheeler v. Northern Ohio Traction Co. (27 Ohio Cir. Ct., 
R. 517), the defendant had contracted to furnish a bank with elec- 
tricity for lighting purposes not in excess of a certain voltage. An 
employé of the bank was killed by an excessive voltage which 
passed over the wires of the defendant company into the bank, and 
he brought his action accordingly. It was held that the Judge was 
wrong in telling the jury that if the defendant company had no 
eontrol of the wires and other electrical appliances in the bank, 
and such appliances were defective, the defendant was not liable, 
though an excessive current of electricity was on the defendant's 
wires at the time of such employé’s death, as the bank had no 
right to expect that an excessive current sufficient to produce death 
would be sent into its lamps, but had a right to assume that the 
defendant would perform its duty or not do such a negligent act. 

The case of Gwnn v. Delaware and a Telephone Co. (62 A. 412) 
raised a curious question as to the liability of a telephone company 
to compensate a person who was injured through their wire 
breaking, falling across a live conductor charged with a heavy cur- 
rent, and then hitting and burning the plaintiff. It appeared that 
at the time of the accident the plaintiff was in an open field; but 
it did not appear whether he was a trespasser in the field (as 
between bimself and the owner) or not. It was held that the 
company was bound to exercise due care independently of the 
question of trespass. ; 

In an action for injuries to the plaintiff by coming in contact 
with defendants’ electric light wire, alleged to have been negli- 
gently insulated, it was held that this was a correct statement of the 
law made by the judge in summing up to the jury:—‘ The 
- owner and operator of an electric plant is bound to exercise 
reasonable cate in selecting appliances and insulating wires, where- 
ever people have a right to go and are liable to come in contact 
with them, and in maintaining a system of inspection by which any 
change in the physical condition of such apparatus which would 


tend to increase the danger to persons lawfully in the pursuit of 
their business or pleasure may be reasonably discovered (Bourke v. 
Bath Electric and Power Co., 83 P. 470). 

Cases as between master and servant also arise in the States. In 
Mahan v. Newton and B. Street Railway Co., 75 N. E. 59, it was 
held that a violation by a lineman of a rule of a light company 
employing him, that lineman should treat every light wire as a live 
wire, is not conclusive evidence of negligence, but is only a circum- 
stance to be considered with the others. 

In Ryan »v. St. Louis Transit Co., 89, S.W. 865, an interesting 
question as tothe liability of a power company to protect workmen 
employed by a sub-contractor was considered. It was held that 


‘where acontract between an electric company and another required 


the latter company’s servants to work in the power house, the power 
company was bound to keep wires near which such servants were 
required to work, so insulated and protected as to be safe, 


BUSINESS NOTES. 


The Austrian Electrical Industry.—The course of 
business in Austria is reported by a Vienna correspondent to be in 
general very satisfactory, as not only are large installations being 


‘carried out, but there is also a brisk demand for motors for 


numerous works. As a result of the increases in the new Customs 
duties a year and a half ago, foreign machines have been squeezed 
out, as they are no longer able to compete with the generators and 
motors made in Austria. The only articles imported in any quantity 
from Germany now are lamp-holders, fuses, switches, &c. The 
electrical firms who have employment to occupy them for a long 
time are experiencing difficulties in the fulfilment of orders, as 
they are unable to secure the punctual delivery of component parts. 
Steel castings for dynamos, for instance, are only procurable in 
from four to six months, so that the machine works are compelled 
to fix a similar period for filling orders, whilst iron sheets are also 
delayed and makers are helping themselves by obtaining sheets from 
Germany. Theconstant reduction in the price of copper is proving 
of advantage to the electrical industry, as only small stocks were on 
hand in most cases, the cable-makers alone having to receive a large 
quantity at the former high quotations. An increased interest is 
being manifested in hydro-electric installations. The International 
Electricity Co., of Vienna, whose supply mains will be transferred to 
the Municipal Council next May, proposes to invest a portion of the 
proceeds of the sale in water-power undertakings, whilst other 
enterprises are projected in the Gosau, at the Golling Falls in the 
Oetz valley, and in Dalmatia. The electrical production of calcium 
cyanamide has just been commenced at a worksin Dalmatia, and the 
Sill works near Innsbruck are to be utilised for the output of nitric 
acid. 

Electric Lighting in Bleach Works. — Messrs. 
J. Lomax Kenpat & Co., Lrp., electrical contractors of Manchester, 
have erected a complete electric light installation in the Garrison 
Lane Bleach Works, Birch Vale, Derbyshire. The dynamo is of 
the Lancashire Dynamo Co.’s multipolar type, the cables and wires 
are enclosed in heavy gauge galvanised steel conduits, with gal- 
vanised boxes, and all lamps are fitted in water-tight pendant 
lanterns. All the metal work, and iron-case distribution boards, &c., 
are painted with a thick coat of acid-proof paint. 


Gold Medals at New Zealand Exhibition 
BarrisH WESTINGHOUSE ELEcTRIC Manuracturine Co., L1p., 
are informed by their agents, Messrs, Turnbull & Jones, Ltd., 
Christchurch, New Zealand, that they have been awarded at the 
Christchurch Exhibition one gold medal for the best 25-3.H.P. gas 
engine in the show, and a second gold medal for the best general 
electrical exhibit. British Westinghouse apparatus has thus 
secured two gold medals at this exhibition. 


Lions and Lambs. — Owing to the courtesy of the 
Liverpool United Gas Light Co., the members of the Liverpool 
Electrical Association paid a visit to the Linacre Gas Works on 
Saturday, 7th inst. The party were met there by the works 
manager, Mr. McEwan, who conducted the members all over the 
plant, explaining the various processes of gas manufacture. 


New Metallic Packing.— The Tanpem 
Synpicats, Lrp,, of Merton Abbey, 8.W., have sent us a copy of 
a report on their new alloy by the Sheffield Testing Works, Ltd. 
The special features of this alloy are its high melting point 
(1,681° F., as compared with 454°, that of a first-class metallic 
packing selected for comparison) and its low coefficient of friction. 
The results of tests show that, with a load of 1,000 lb. per sq. in. and 
a rubbing velocity of 471 ft. per min., the coefficient of friction of the 
Tandem packing was, at 200° F., 0°0165 ; at 300° F., 0°0302 ; and at 
350° F., 0°0406, as compared with 0°0833, 0°0906 and 0°0837 respec- 
tively for another metallic packing, not named. Numerous com- 
pression tests are also given, showing the great strength of the 
alloy, which withstood a load of 11,200 lb. per sq. in. without 
cracking, at 350° F., and only broke down with about 13,000 lb. per 
sq. in. A sample of another packing was compressed 35 per cent. 
with a load of only 2,240 lb. persq. in. At 700° F., the Tandem 
alloy withstood 1,120 lb. per sq. in.; the other packing melted long 
before that temperature was reached. The new alloy is intended 
mainly for packing steam pistons (? piston rods) working at high 
temperatures. 
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Book Notices.—Die Krankheiten Elektrischer Maschinen. 
By Ernst Schulz. Second edition. Hanover: Max Jiinecke. 
1907. Price 1 m. 40 pf.—This little book is intended to give 
those in charge of electrical machinery a general insight into the 
causes of failure and breakdown, and it is written in a simple and 
non-technical style. The first two-thirds of the book are devoted 
to direct-current machinery, and chapters on alternators, on induc- 
tion motors, and on transformers follow. Although most of the 
usual sources of trouble are dealt with, the methods of distinguishing 
between them and of rectifying them are treated only super- 
ficially, and the book can serve as little more than a rough guide 
and leaves a good deal to individual skill. A great many useful 
hints can, however, be picked up from it, so that its perusal will 
be of service to users of electrical machinery. 

Priifung Elektrischer Maschinen. By Friedrich Weikert. Han- 
over: Max Jiinecke. 1907. Price 1 m.80 pf.—The space available 
in this book prevents anything like a comprehensive treatment of 
the subject being given, but, considered as an outline guide to the 
more usual test-room methods, the result is satisfactory. In the 
first few pages descriptions are given of the various instruments 
used. Then follow some general remarks on resistance, power and 
power-factor (measurements, and, finally, the various tests on direct- 
current dynamos and motors, on accumulators, and on single and 
polyphase alternators, motors and transformers are described. The 
direct-current part of the book is, as usual, more complete than the 
alternating-current part, and one or two errors have crept into the 
latter. Thus on page 29 the wattmeter resistance is shown wrongly 
connected, although the importance of avoiding a high voltage 
between the two wattmeter coils is specially pointed out on page 40. 
On page 89 the spacing of the coils on two-phase and three-phase 
alternatorarmatures respectively isgiven asone-quarterand one-third 
of the pole-pitch instead of half and two-thirds of it. On page 97 
it is stated that two similar alternators can be tested for efficiency 
by the Hopkinson method as used for direct-current machines, and 
all mention of the necessary phase displacement between the two 
alternators is omitted. The index is extremely meagre. 

“ Proceedings of the American Society of Civil Engineers.” 
Vol. XXXIII, No. 6. New York: From the Society. 

“Transactions of the N.E. Coast Institution of Engineers and 
Shipbuilders.” Vol. XXIII, part 10,September, 1907. Newcastle- 
on-Tyne: Andrew Reid & Co. 

“ Some Observations on the Poulsen Arc.” By J. A. Fleming, 
F.R.S. Excerpt from the Proceedings of the Physical Society, 
read June 14th, 1907. 

“Atti della Associazione Elettrotecnica Italiana.” Vol. XI, 
Part 4, July-August, 1907. Milan: Rebeschini di Turati e C. 

“Report on British Standard Systems for Limit Gauges for 
Screw Threads.” No. 38; August, 1907. London: Crosby Lock- 
wood & Son. Price 1s. net. 


For Sale.—Electro-chemical works (buildings, plant and 
machinery), and large water power of the Scottish Cyanide Co., 
Ltd. For particulars, see our advertisement pages to-day. 


Annual Outing. — The annual staff outing of the 
ArmorDucT ManuFracTuRinG Co., Lrp., took place on Saturday, 
August 31st. The London staff, accompanied by several of the 
company’s depét managers and friends, joined the launch Formosa 
at Molesey Lock, and proceeded as far as Old Windsor. Favoured 
with fine weather, a very. enjoyable trip was made—music being 
provided by various members of the company. Luncheon and tea 
were served on board. A return was made at 3 p.m., and the party 
was landed at the managing director’s residence at Teddington at 
8 o’clock, where dinner was served. After dinner Mr. Schmahl, in 
a brief speech, expressed his appreciation of the efforts of the 
employés on behalf of the company, and accompanied his thanks 
with an agreeable surprise in the shape of substantial cheques to 
the staff. “ 

The staff of Linptey & Co., Lrp., of 
Patricroft, held their annual picnic on Saturday, August 31st, when 
about 30 members visited Chester. The party was accompanied by 
the managing director, Mr. F, OC. Gibbons, and the secretary, 
Mr. T, C. Kay. Immediately on arrival at Chester a steam launch, 
the Lady Beatrice, which had been chartered for the occasion, was 
in readiness to take them up the river Dee for the afternoon. On 
arriving at Ironbridge the party alighted and were photographed, 
subsequently spending a short time in enjoying the beauties of 
Eaton Park, or sailing further up the river. The whole party 
returned to Chester for dinner at the Albion Hotel. The toasts 
included ‘“Browett Lindley & Co., Ltd.” “The Staff,” “The 
President,” and ‘“‘ The Committee,” all of which were well received 
and suitably responded to. 


Australia,—AceEncy Notice.—MeEssrs. JAMES HILL AND 
Sons, 65, Grenfell Street, Adelaide, South Australia, desire to get 
into touch with a firm of dynamo and motor manufacturers in this 
country who are in want of an agent in Adelaide. 


Consular Notes.—Unirep States or America.—The 
Acting British Consul at Savannah (Mr. A. Harknes;) reports the 
projection of a number of street and inter*urban electric railways 
in the South-Eastern States and the building of an electric line 
from Columbus, on the Georgia side of the Chattahoochee River, to 
West Point, a distance of 34 miles, in connection with the devel- 
opment of the water-power along that part of the river. Mr 
Harkness continues: “There are several fine water-powers along 
the route, the total falls furnishing an energy equivalent to 


‘100,000 u.p. There are three plants already in operation, but they 


are situated near Columbus, and the need for the electric railway 
to the various water falls north of the town will not be fully 


manifest until the electric development, nowjinits preliminary 
stages, shall have progressed a little further. . Engineers are now 
completing their surveys of the water-power along the Chatta- 
hoochee, and plans have been prepared for a giant power plant, four 
miles north of Columbus. Cotton manufacturing has for many 
years been one of the principal industries of Columbus, owing to its 
proximity to the Chattahoochee water-power, and the improve- 
ments now projected and under way will probably promote the 
growth of this business.”—Board of Trade Journal. 


Educational Note.—Two regrettable slips occurred in 
our reference to Prof. Jamieson’s system of teaching by correspond- 
ence last week—one in the heading, which should have been 
“ Correspondence Tuition ” ; the other in the number of Whitworth 
Scholars or Exhibitioners who have studied under. Prof. Jamieson, 
viz., not 4, but 41. 


Gas-Engine Combine.—It is announced in the Financial 
Times that the fusion of the businessesof the National Gas Engine 
Co., Ltd., and Crossley Bros., Ltd., is now practically complete. 


Trade Mawpstey’s, Ltp., 
of Dursley, Gloucester, inform us that they have appointed Mr. 
D. C. Bate, of 40, Brazennose Street, Manchester, as their agent for 
Lancashire and district. (Telephone No. 5,602; telegraphic 
address, Zonal.”) 

Mz. E. Gonpston has taken over, from August 3rd, the North- 
ampton branch of Messrs. Lea & Warren, which he has managed 
for the past six years. Messrs. Lea & Warren will be responsible 
for all liabilities up to that time. Mr. Goldston invites manu- 
facturers to send lists of all classes of electrical goods. 

Tue Exxorricity Suppty Co. ror Sparx, Lrp., has removed its 
registered offices to 88, Leadenhall Street, E.C. 

Messrs. W. Canninc & Co., of Great Hampton Street, Bir- 
mingham, makers of plant and materials for electro-plating and 
polishing, have opened a warehouse and showrooms at 18, 19 and 20, 
St. John’s Square, Clerkenwell, E.C., under the management of 
Mr. A. B. Canning, for the convenience of London customers and 
the trade generally. Mr. Wood is the firm’s London representa- 
tive. They have issued a 12-page list showing illustrations of 
some of their manufactures. : 

Tue Unirep Exxctricat Co., Lrp., of Budapest (who are mem- 
bers of the European Incandescent Lamp Manufacturers’ Syndi- 


- cate) have placed, the sole agency for the sale of their incandescent 


lamps, including also the ‘‘ Wolfram” metal filament lamps, in the 
hands of Messrs. G. Straus & Co., Ltd., of Upper Thames Street, 
E.C. The firm will hold large stocks of both carbon and metal 
filament lamps at their London warehouse. 


Robertson Sports.—The second annual sports of 
the Robertson Social and Athletic Club took place on the 
club’s ground at Old Oak Road, Shepherd’s Bush, on Saturday, 
September 7th, and proved a great success. Mr. F. P. Driver 
(works manager), Mr. J. C. Robertson (director), and Mr. A. Heden 
officiated as judges. Mrs. C. Wilson presented the prizes. Other 
officials present were Mr. A. W. Pettitt (starter), Mr. H. Purle 
(timekeeper),. Messrs. A. Kirkby, F. Pluck, and H. Pring (handi- 
cappers), and G. H. Freeman, sec. The North Middlesex Silver 
Prize Band played selections during the afternoon, and at seven 
o’clock the course was cleared for dancing. Mr. F. Pluck officiated 
as M.C. The ground was illuminated by hundreds of Robertson- 
made fairy lamps, and presented an extremely pretty sight. The 
total attendance was 700 to 800 people, and the number of entries 
for races reached a grand total of 305. The chief events of the 
day were the Men’s 100 Yards Handicap, which was won by. 
Mr. G. H. Freeman, off scratch, in 11} sec.; the Ladies’ Three-Lap 
Bicycle Race, which was won by Miss D. Dallender, off scratch. 
Only inches separated her from Miss R. Morgan, who was a good 
second, 


Application for Amendment of Patent,—As notified 
elsewhere in this issue, Edgar Peckham is seeking leave to amend 
patent No. 23,907, of 1897, for improvements relating to railway 
and like vehicles, 


Bankruptcy Proceedings.—K. C. Moray, electrical 
engineer and contractot, Walsall.—Last day for receiving proofs 
for intended dividend, September 21st. Trustee, 8. W. Page, 30, 
Lichfield Street, Wolverhampton. 

AnpREW Marson, electrical engineer, 10, Hardwich Terrace, 
Stockton-on-Tees.—Receiving order made September 4th, on 
debtor’s own petition. ° 

R. 8S. Bracksurnn.—At the Burnley. Bankruptcy Court last 
Friday, Mr. Richard §. Blackburn, Ribstone Works, Hebden 
Bridge, attended for his adjourned examination in bankruptcy. 
The examination was closed. It is stated that the business, as a 
going concern, has been purchased privately from the Official 
Receiver, and will henceforth be carried on under the style of 
R. S. Blackburn & Co., at Ribstone Works, Hebden Bridge, and 1, 
Stansfield Road, Todmorden. 


Liquidation.—McPuarm anp Srmpson’s Dry Stream 
Parsnts Co., Lrp., Calder Works, Wakefield.—September 20th is 
the last day for receipt of intended dividend, by J. W. Close, 
liquidator, Hast Parade, Leeds. 


India-Rubber.—The French Government has decided 
to levy, until December 31st, 1908, an export duty of 40 centimes 


r kilogramme net, or 1°8d. per lb. on all india-rubber exported from 
Madagasca and its dependencies. The new law dates from August 
th, 1907. ; 
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The Diesel Engine.—Mnz. W. B. Esson, who has been 
testing at Messrs. Sulzer’s Winterthur Works the Diesel engines to 
be installed in the new Hong Kong electric station, informs us that 

4 new developments in this type of engine may be looked for shortly. 
Was While the engines he was testing were of 300 B.HP. of the usual 

: three-cylinder type, running at 160 n.p.m., Messrs. Sulzer have in 
their shops on the point of completion an engine of nearly the 
same power, but with four cylinders, which will run at 300 R.P.M. 
The Diesel engine, as is well known, works on the Otto cycle, and 
hitherto it has been necessary, for alternator driving, to use very 
heavy fly-wheels to keep the coefficient of cyclic irregularity 
within limits. But in an engine with four impulses instead of 
three for every two revolutions, needless to say the fly-wheel can 
be made much lighter without increasing the angular displacement. 
Again, running at 300 8.P.m. the number of poles in an alternator 
is not much more than half the number required when the engine 
runs at 160, and the permissible angle of the displacement is 
accordingly increased. This further reduces the weight required 
for the fly-wheel while making the alternator smaller, and we shall 
look i giateai with interest to the placing of this engine on the 
mar! 


Catalogues and Lists.—Mussrs. Mavor & 
Lrp., Glasgow.—September date card, giving a month’s record of 
the working of a “ Pick-Quick” electric coal-cutter. 


Mxssrs. & Sons, Lrp., 55, Conduit Street, Regent | 


y Street, W.—Brochure entitled “‘ The Light of the Century,” showing 
some artistic designs of electric light fittings in Louis XVI style, 
candle standards, brackets, &c. 


LIGHTING and POWER NOTES. 


_ _Belfast.—A scheme is on foot for the supply of electrical 
power and light in a large area outside Belfast, the consulting 
engineers of the scheme being Messrs. Miller & Wilson, Belfast. 
The scheme embraces the erection of {one or*two large power 
stations for the supply of power and light in bulk at low rates to 
mills, factories and other large public concerns, with which the 
district around Belfast is covered. Of course, this would in no 
way interfere with the municipal lighting and power supply. 


Bristol.—After negotiations with the Docks Committee 
the Electrical Committee has recommended and obtained the 
approval of the T.C. to a scheme under which three-phase current 
at 6,600 volts is to be taken from Avonbank to Avonmouth (some 
9 miles), and there transformed for distribution at lower pressures. 
The Docks Committee agrees to take 500,000 units per annum at an 
average rate of 2d. per unit for lighting and power, and with a 
special payment of £150 a year for delivery of the current at two 
pressures—viz., 500 volts for the old dock and 250 forthe new. The 
terms are, however, subject to revision on either side after experi- 
ence of the result. The scheme is expected to cost £31,900 and 
application was made to the L.G.B. to borrow that amount. Mr. 
H. R. Hooper has held an inquiry, which was adjourned pending 
the supply of further details, 


Italy.—La Societa Catanese di Elettricita, of Milan, has 

increased its capital from £4,000 to £120,000, and has at the same 

- time changed its title to La Societé Elettrica della Sicilia Orientale. 

The company intends to put down a number of plants to utilise 

water-power in the Messina and Siracusa districts in the generation 
of electrical energy for lighting and power purposes. , 


Dundee.—Messrs. Gourlay Brothers have again opened 
j up communication with the Electricity Department with the view 
of procuring a supply of power for shipyard purposes, and the 
Electricity Committee has resolved to offer to supply energy in 
- bulk fora period of not less than five years at the rate of 1d. per 
unit, metered by Corporation meters, subject to the following con- 
ditions, viz.:—(1) That energy shall be used or paid for by them at 
the above-mentioned rate up to a minimum amount of £200 per 
annum ; (2) That for every increase of 3d. per ton in the average 
price of coal which the Electricity Department has to pay above 
10s. per ton, the above rate per unit shall be increased by ‘Old. ; and 
(3) if any reduction be made generally to consumers of their class, 
and working under similar conditions, a proportionate reduction 
will be allowed them. 
The Electricity Sub-Committee has had under consideration 
: tenders for supplying extra high-tension and low-tension cables 
in connection with the new station. Eight offers have been 
received from leading British firms, and the value of the contracts 
amounts to £12,000. 
The prov. order to be promoted by the T.C. forthe extension of 
. the area of electrical supply is threatened with opposition from 
electrical engineering firms in the city. The objectors contend that 
the hiring out of motors by the Corporation will be an infringement 
of private enterprise. Unless the Corporation agrees to the model 
clause which -is now before a Parliamentary Committee of the 
House of Commons, the order will be opposed, 


Gillingham.—(KEnT).—The T.C. has decided that the 
B.L. department si in future make a charge of 15 per cent. above 
the net prices paid by the Council, to consumers for lamps, and that 
no reduction shall be made to builders and others for materials for 
private lighting. 


Grimsby.—The T.C. has secured an extension of the 
E.L. order giving powers to supply electricity in Immingham, 
Little and Great Coates, Stallingborough, Habrough, Healing, 
Aylesby, Bradley, Laceby, Waltham, and Scarthe. 

The L.G.B. has sanctioned a loan of £1,964 for new plant at the 
elactricity works. 


Harrogate.—The borough electrical engineer has pre- 
sented a statement to the Lighting Committee showing that appli- 
cation for sanction to a loan of over £16,000 is to be made to the 
L.G.B. for electric lighting purposes. 


Hinckley.—A private company having intimated that it 


‘intends applying for an E.L. order, the U.D.C. has decided to 


oppose it “ at the proper time.” 


Lancashire.—A circular letter is now being forwarded 
to various urban authorities in Lancashire, warning them that the 
Board of Trade requires to be satisfied that electric power com- 
panies which take over public authorities’ electric lighting orders 
are able fully and efficiently to carry out their obligations under 
those orders. As a result, various authorities are temporarily 
postponing transferring their orders to electric power companies, 
When the matter came before the Little Hulton Council on 


‘September 3rd, it was stated that the Lancashire Electric Power 


Co., would issue the necessary capital, and it, was decided to apply 
for the transfer of the order when it was ascertained that the 
B. of T. was satisfied that the company was in a position to carry 
out the order. 


London.—Suorepitce. — The Electrical Lighting 
Committee of the B.C. has issued a report on the accounts of the 


’ undertaking for the year ended March 31st last. The large increase 


in the sales (4,218,574 units as against 3,702,457 in 1905-6) had 
resulted in a reduction in the cost per unit from 2°49d. to 2°28d., 
but, on the other hand, the revenue had dropped from 2°55d. per 
unit to 2°36d. per unit, the reduction in the prices charged havi 
been in force the whole year. The net profit of £1,756 16s. 11d., 
after payment of interest and instalments of capital and all other 
charges except renewals, was carried to the appropriation. account 
to meet the yearly instalment of the cost of change of pressure and 
the deficiency brought forward at the beginning of the year, with 
the result that that deficiency was reduced to £665. 


Longton.—The T.C. has received from the L.G.B, 
sanction for a loan of £2,000 for additional plant at the electricity 
works. 


Marlborough,—The T.C. has received from the B. of T. 
an extension of the period within which the E.L. undertakers may 
make the deposit of £250 required by the E.L. order. 


Northfleet.—With reference to the abandonment by 
Gravesend T.C. of the E.L. scheme, the U.D.C. has decided to take 
counsel's opinion on the subject. ‘ 


St. Helens.—The Electricity Committee has had before it 
a proposal that the Council should be recommended to provide the 
necessary plant and feeders, and give a supply of energy for power 
purposes at 3,000 volts pressure (three-phase) for the St. Helens 
Collieries and the Ravenhead Collieries, subject to the St. Helens 
Collieries Co. guaranteeing the payment for the term of 10 years, of 
an annual sum of £600, and the payment of charges ranging from 
‘35d. per unit for the first 300,000, and not exceeding 500,000 units. 
No decision has yet been arrived at. : 


South Africa.—Pretoria.—The municipality, acting 
wpon the advice of the manager of its electricity department, has 
unanimously decided to increase its generating plant. It has long 


' been recognised that a breakdown in the plant would involve very 


serious consequences. 

JOHANNESBURG.—The Corporation has decided to take legal steps 
to recover the sum due from Messrs. D. Stewart & Co. and Messrs. 
Beardmore in respect of the generating plant. According to the 


' British South African Export Gazette, Messrs. Mordey & Dawbarn, 


the Corporation’s consulting engineers, and the other engineers 
who reported on the condition of the machinery, when the plant 
was closed down, have made up’an account of the damages sustained 
by the Council, and as it is stated that’ Messrs. Beardmore have no 
property in the Transvaal which could be attached, while Messrs, 
Stewart & Co.’s property there is alleged to be represented by some 
tools of insignificant value, it is practically certain that the issue 
between the parties will be decided in Scotland. It is probable 
that the Corporation’s claim will ran into something like £450,000. 


Stockport.—The T.C. has adopted the following optional @ 


tariffs for energy for power:—A fixed charge of £2 per H.P. installed, 


and energy at 3d. per unit, less 5 per cent.; or energy at 1}d. per 2 


unit (a reduction of jd. on previons rates), less 5 per cent. 


Warrington.—A L.G.B. inquiry was held on Sept. 3rd ™ 


_~ the application of the T.C. for a loan of £3,071 for tional 
plant for the electricity works, and fox pemmission to appropriate 
for the electricity undertaking £4,165, the unexpended a 

previous loan. There was no opposition, 
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THE EUSTON EXTENSION OF THE CITY AND SOUTH LONDON RAILWAY. 


ALTHOUGH the last extension of this railway was opened to 
the public in May last, and is therefore familiar to many of 
us, a few details of the work may still be of interest. 

The City and South London was the first electrically- 
operated underground railway in this 


The Euston platform is in direct connection with the 
terminal station of the L. & N. W. Railway, also with plat- 
forms of the Charing Cross, Euston and Hampstead tube 
line; similarly the King’s Cross station is connected by sub- 


country and, indeed, the world. Its 
equipment as a purely direct-current 
three-wire system with battery sub- 
stations, which has proved so reliable 
during many years past, has always 
attracted much attention. 

The original railway has been re- 
peatedly described in this journal* and 
elsewhere, and, as the extensions did 
not involve any appreciable departure 
from the original design, we shall con- 
fine ourselves to mentioning some of 
the more interesting features of the 
work, 

As is usual with this class of tunnel, 
the Greathead shield, combined with 


Price’s rotary excavator, was employed in 
driving the excavations, upwards of 12 
yards per 24 hours being so driven. 

As a preliminary, the station shafts at King’s Cross were 
sunk ; tunnelling was then carried out in opposite directions, 
towards the Angel (Islington) and Euston. 

At the latter point an exceptionally large tunnel, some 
30 ft. in diameter, was driven, which accommodates an 
island platform 180 ft. long and 14 ft. wide, with the up and 


Cross-OVER, Euston Terminus, Ciry anp SoutH Lonpon Extension. 


ways with the Midland and Great Northern termini, and 
with the local station of the Great Northern, Piccadilly and 
Brompton Railway. Lifts and stairways are provided at 
both stations, the former, nine in number, being of the Otis 
type, described by us in connection with the Great Northern, 
Piccadilly and Brompton Railway. 

At both stations two independent 


lighting circuits are in use, one supplied 
by the company iteelf, and the other 
by the neighbouring tube line, the 
arrangement being mutual and extend- 
ing to the adjacent tube stations on the 
other lines. The permanent way con- 
sists of 80-lb. Vignoles rails, resting on 
Jarrah cross sleepers; the conductor 
rails are of the inve:ted channel type, 
weighing 40 Ib. per yard, and the bond- 
ing is carried out by Neptune bonds. 
The conductor rails are divided into 
sections, which can be isolated by means 
of switches in the several signal cabins. 
The extension is fed by two ‘35 sq. in. 
paper-insulated lead-covered cables run- 
ning in the tunnels, from the existing 


VIEW OF THE 30 FT. Dia. StaTION TUNNEL AND ISLAND PxLaTFORM aT Euston, 


down lines on either side.’ At the King’s Cross station the 
up and down platforms are in separate tunnels. 
~ There are no other stations on the new section, but mid- 
way between King’s Cross and the Angel an emergency 
exit and signal box have been placed, the exit consisting of 
a stairway to the surface in a 16-ft. dia. shaft. 


December 16th, 1898, February 24tb, 1899, and September 7tb, 1900. 


plant at the Angel sub-station. 
Although the latter plant has under- 
gone no alteration, ceftain additions have been made to the 
Stockwell generating station of the company. 

These include a 1,000-H.p. Lentz compound vertical 
engine (built by Messrs. Davey, Paxman & Oo.) coupled 
to two 400-Kw. E.C.C. gencrators, each generating at 500 
volts pressure. fs 


‘he duplicate generators can be run in parallel for feeding 
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the line direct, or can be run in series for feeding the H.T. 
reducing plant at the sub-stations. - i 
» An additional condensing plant, of Richardsons, West- 
garth make, with a capacity of 50,000 Ib. per hour, has also 
been installed, the steam exhausting into it through a Baker 
oil separator. 

‘Other features of recent date include an artesian well, 


Arr-CompREssING Puant at Euston, City anp § L. Rartway, 


which provides all the water required by the plant, also an 
installation of Sugden superheaters in the boiler house. 

Additional rolling stock, to the extent of 15 cars, bas 
been obtained from the Brush Electrical Engineering Co., 
these being of “all-steel’’ construction, with a view to 
obviating fire risks. 

The cars each seat 32 passengers, and are equipped with 
Westinghouse air brakes, otherwise they 
are similar to the older coaches used 
by the company. No additional loco- 
motives have been provided, 

The signalling is uniform with the 
older sections of the line, being on the 
Spagnoletti electrical interlocking system 
previously described in this journal. 

With a view to facilitating inter- 
communication between the locomotive 
drivers and signalmen, each loco- 
motive carries a portable battery tele- 
phone set, which can, by means of a 
flexible coupling, be put into circuit 
with two bare telephone wires running 
along the wall of the tunnel between 
the signal cabins. 

It is interesting to record that 
Messrs. Walter Scott & Middleton, 
the contractors for the extension,’ also 
carried out the original line from the 
Monument to Stockwell. 

The electrical equipment of the 
line has been carried out to the re- 
quirements of Mr. P. V. McMahon, the 
company’s engineer, The late Sir 


NEW ELECTRIC CRANES FOR 
RIO DE JANEIRO. 


In order to cope with the increasing merchandise traffic now 
dealt with at Rio de Janeiro, a number of portable electric 
cranes and several electric overhead travellers, built by 
Messrs. Stothert & Pitt, Ltd., of Bath, 
will very shortly be put into service at 
the Brazilian port. Of five new portable 
cranes, four are each capable of lifting a 
load of 5,000 kg, and the other a load 
of 1,500 kg.—all at a maximum radius 
of 14 m., the height of the centre of the 
jib head pulley being 18 m. from the rail 
level at this radius. The cranes are each 
mounted on a truck of the portal type; 
each has the following motions elec- 
trically driven, viz., lifting, slewing, and 
travelling, by. separate motors. The 
following are the respective speeds ;— 
5,000 Ka, 


Lifting 5,000 kg. at 18°30 m. per minute. 
» 2,500 ,, m, 


4 


Slewing 5,000 ,, 91°00 m. 

Travelling without load 32°38 m. 
1,500 Ka, 

Lifting 1,500 kg. at 61°0 m. per minute, 

Slewing 1,500 ,, 122m. 


Travelling without load 32°8 m, ” 

The superstructure in both types 
of cranes is built up of riveted steel- 
work. ‘The lifting gear is of double 
purchase, and fitted with two speeds 
of lift; the 5,000-kg, loads are 
lifted on a single part of wire rope 89 mm. circumference, 
and the 1,500-kg. load on a single part of wire rope 44 mm. 
in circumference. The lifting is arranged on Stothert and 
Pitt’s patent “free barrel” system, the rope barrel running 
loose on the shaft, and being connected or disconnected by 
means of a coil clutch. The coil clutch is so connected, 
under the Aldridge-Stothert patent, with the controller 


Benjamin Baker, with Mr. Basil Mott 
and Mr. David Hay, acted as consulting 
engineers to the company. 
The extension (1} mile) increases 
the company’s route mileage to six; the accompanying 
views are typical of the work carried out. 


- Altrincham Electric Lighting.—We understand that 
the Altrincham, Bowdon and: Hale District Councils, in Cheshire, 
are negotiating for the acquisition of the Altrincham Electric 
Supply and Altrincham Gas Co.’s businesses on the basis of a joint 
and mutual ownership and the creation of a joint board of manage- 
ment, 


IN THE Euston SIGNAL CaBIN. 


handle, that the one motion which gives current to the motor 
also engages the coil clutch. The brake is interlocked under 
the Stothert-Evans patent with the controller handle, so that 
it is impossible to work one against the other. The advan- 
tage of the “free barrel’ system lies in the fact that the 
load can be lifted to any desired height, and released imme- 
diately under the control of a foot brake, without having 
first to bring the armature to rest, thus giving a longer life 
to the motor as it is not subject to any sudden shocks, 
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Slewing is operated from the slewing motor by means of a 
train of spur and bevel gear, driving a vertical shaft, on 
which is keyed a pinion gearing into an externally 
toothed curb ring. The weight of the revolving super- 
structure is taken on a live ring of turned steel rollers. 
A powerful mechanical brake is provided to the slewing 
motion to prevent overslewing, and also to counteract the 
wind pressure. The travelling is operated by a motor fixed 
on the centre sill of the truck, which drives through 
shafting and gear- 

ing, one travelling 


cne leg on the crane, and is conveyed to the switchboard by 
means of ring collectors on the centre pin. The revolving 
super-structure is completely enclosed in a weather proof 
house, which contains the controller and operating levers, 
also a switch panel with main switch and fuses. Incandes- 
cent lamps are provided for lighting the house, also a 
cluster of four lights under the jib, to facilitate night work. 
The six overhead travelling cranes are of the three-motor type, 
and capable of lifting leads of 14 tons; their span is 35 ft. 1 in. 
The . working 
speeds: are as fol- 

lows :— 


wheel at each side 
of the crane. The 
latter gear is pro- 
vided with a clutch 
to disconnect it from 
the motor, so as 
to enable it to be 
drawn by a cap- 
stan, The majority 
of the toothed 
gearing and worm 
gear employed bas 
been machine cut 
from the solid; 
the first reductions 
of the hoisting and 
slewing gears run 
in oil baths, also 
the first reduc- 
tion worm gear of 
the derrick motion. 
The first redac- 
tion of the travel- 
ling gear is ma- 
chine cut, and runs 
in a dust-poof oil 
bath, The truck 
has a clear arch- 
way parallel with 
the quay about 
420 m. high, 
and runs on four 
cast-steel _single- 
flanged wheels, set 
to a gauge of about 4:11 m. The four corners of the 
truck are fitted with screw jacks which, when screwed 
down, ensure the crane remaining in one position. The 
motors are series wound and of the enclosed type, and those 
for the 5,000 kg. cranes have the following powers :— 


Lifting ... 30 B.H.P. af 600 R.P.M. 
Slewing... 6 700 ,, 
Travelling ... 15 


View or Stornert & ELectrican WHARF ORANES FOR RIO DE JANEIRO. 


Lifting on main 
barrel 14 tons, 30 ft. 
per minute; travers- 
ing, full load; 100 ft. 
per minute; travel- 
liog, full loud, 200 ft. 
per minute, 


These cranes are 
built up of rolled 
 . steel sections. The 
travelling motion 
is driven by a 
motor placed at one 
end of the span. 
The crab carries 
the motors for lift- 
ing .and cross trav- 
ersing. The load 
is’ lifted on two 
parts of wire rope, 
which are coiled in 
right and left-hand 
spiral grooves, so as 
to ensure the load 
being lifted in a 
true vertical line. 
Magnetic and me- 
chanical strap 
brakes operated 
from the driver’s 
cab are fitted. 
The gearing is of 
cast-iron, the first 
reduction of each motion being machine cut. Each traveller 
has a separate motor for each of the motions, viz., lifting, 
cross-traversing, and travelling. The motors are series 
wound, reversible, and of the enclosed type, and have the 
following rated powers :— 


Liftiog ... 44 at about 720 R.P.M, 
Traversing 14 ,, 600 ,, 


ELECTRICALLY-OPERATED TRAVELLING CRANE FOR RIO DE JANEIRO. 


whilst the motors on the 1,500 kg. cranes have the 
following rated powers :— 


Lifting .,. 30 3.H.P, at about 600 
Slewing ... 4 ,, 
Travelling ... 10 ,, 600 ,, 


.Each motor is controlled by a controller of the metallic 
type, provided with metallic resistances. Energy is taken 
from junction boxes by flexible leads, to a plug box on 


Each motor is controlled by a reversing controller of the 
metallic type, operated by means of hand chains from the 
floor of the warehouse, A switch panel is provided on the 
crane with main switch and fuses, Two sliding collectors 
with the necessary cables convey energy from the shop 
leads to the switch panel, from which it passes to the crab 
along copper wires, in contact with sliding collectors fitted 
on the crab, 
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HARRY ROBERT KEMPE, 


ELECTRICIAN TO THE POST OFFICE, 


To have known and worked with the subject of this article, 
at any period during his thirty-five years of service in the 
General Post Office, is regarded as a privilege by many men 
to-day. 

Like many another who has spent long years in the service 
of a State Department, it has been his lot to quietly handle 
large matters and. solve problems fraught with important 
consequences to the general community, all hidden from the 
public gaze. Matters and problems multitudinous relating 
to the telegraphic and telephonic services of the public, and 
their scientific and practical development, have come under 
his care, and in these departments of electrical science and 
engineering he is an expert of the front rank. The duties 
of his various offices 
have thrown him ‘into 
touch with Civil Service 
officials in all parts of 
the kingdom, and they 
have also brought him 
into contact with many 
men connected with 
our electrical industries 
who have had transac- 
tions with’ the Engi- 
neering Department of 
the G.P.O., but the 
public at large never 
knows what it owes 
to men who spend their 
lives in careers such as 
his. Those who know 
Mr. Kempe best will 
have no less affec- 
tionate a regard for 
him because of his re- 
tiring spirit and his 
unobtrusiveness — rare 
virtues these, we fear, 
in this age of self- 
advertisement. 

An honourable line- 
age and an early en- 
vironment of refine- 
ment have much to do 
with the formation of _ 
that character which 
makes the gentleman, 
and Mr. Kempe carries 
with him the evidence 
of these, and the in- 
heritance of the ster- 
ling qualities of his 
forbears in many res- 
pects. He is one of 
many worthy sons of a very worthy sire, the Rev. Prebendary 
John Edward Kempe, who passed away at the advanced age 
of 97 early in the present year, after having been an 
honorary chaplain to King Edward VII. from the year 
of His Majesty’s accession in 1901. Among the treasured 
records of the family, we believe, there lie relics of 
distinguished ancestors of centuries ago, and notably of 
Archbishop Kempe. The eldest son is in the service 
of the national church in which the father had so 
prolonged, devoted, and distinguished a career. If any of 
our readers are sufficiently interested to take down their 
‘* Who’s Who,” they may find therein on facing pages the 
brief records of the careers of the late Prebendary and his 
four distinguished sons—one in the church (he is an honorary 
priest to the King and was priest in ordinary to Queen 
Victoria for twenty-three years); one is Treasurer and 
Vice-President of the Royal Society, and Chancellor of the 
Dioceses of Newcastle, Southwell, and St. Albans ; a third is 
a C.B. and Comptroller and Auditor-General ; when Deputy- 


Mr. H. R. Kemps, MInst.C.E., MLE.E., 
Electrician to the Post Office. 


Chairman of H.M. Customs, he filled among other 
important duties those of a member of the Royal 
Commission on Electrical Communication with Light- 
houses and Light Vessels (1892-7); and the last, the 
youngest son of all, born in 1852, is Mr. Harry Robert 
Kempe, whose new appointment as “ Electrician” to the 
Post Office we briefly notified in our last issue. 

Previous to his connection with the Postal Telegraph 
Service—which dates from 1871—Mr. Kempe was associated 
for three years with Sir Samuel Canning (happily still with 
us), late chief engineer to the Telegraph Construction and 
Maintenance Co.; also with the late Sir Charles Wheat- 
stone, and the late Mr. Robert Sabine. His first service 

in the Post Office was 

rendered at South- 
ampton under Mr. 

(now Sir) W. 4H. 

Preece, with whom he 

has been associated as 

assistant in many 
undertakings in tele- 
graphy and telephony, 
both wire and wireless. 

During the last decade 

or so he has been a 

Technical Officer in 

the Engineer-in- 

Chief's Department, 

and latterly, until the 

present new appoint- 
ment, he has occupied 
the post of Principal 

Staff Engineer. 

From the varied 
special work in con- 
nection with telephone 
and telegraph work of 
which he has been the 
initiator, or in connec- 
tion with which he has 
been a presiding genius, 
we ought to single 
out for special refer- 
ence the important 

- achievement contained 
in the establishment 
of telephonic commu- 
nication between Lon- 
don and Paris. The 
submarine cable for 
this service was made 
to the calculations and 
design of Mr. Kempe, 
and the clearness and 

loudness of speech possible over the line were considered 
remarkable by those who appreciated how important an 
advance had thus been completed. - He has also had much 
to do with the designing and carrying-out of the pneumatic 
dispatch tube systems of the Post Office. 

In his outside professional or private capacity, Mr. 
Kempe’s name is a household one among electrical students. 
His “Handbook of Electrical Testing” is a book which 
stands alone, and is indispensable. ‘The Electrical Engin- 
eer’s Pocket-Book ” and the Engineer’s Year-Book” are 
among other productions which serve electrical and general 
engineers. We find on glancing back at the first volume of 
the TELEGRAPHIC JOURNAL AND ELectricaAL REVIEW 
(June 15th, 1873), 34 years ago—when telegraphy formed 
practically the whole of the electrical industry—that he was 
writing then a Students’ Column, entitled “The Laws of 
the Heating Effects of Electric Currents,” and many are 
the technical contributions of his that have appeared in this 
journal since that date, Mr. Kempe is a member both of 
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the Institution of Civil Engineers and of the Institution of 
Electrical Engineers. 

In the service of the Engineer-in-Chief’s Department, 
Mr. Kempe is frequently summoned to different parts of the 
kingdom to settle telephone, telegraph, and other electrical 
questions, to supervise tests, and so forth, but when not so 
engaged, such leisure as he can command is spent in rural 
quietness and happiness at his home at Brockham, Betch- 
worth, in Surrey, and in the local associations of his chureh 
social life, 


TRAMWAY and RAILWAY NOTES. 


Ayr.—The T.C. is to apply for a prov. order to extend 
the tramway system from the north end of the new bridge, by way of 
River Street, George Street and Whitletts Road to the burgh 
boundary. The estimated cost of the extension is £14,000. 


Blackburn.—Promoters of the Blackburn, Padiham 
and Whalley Light (Electric) Railway are seeking foran extension 
of time for a further period of 18 months, and the Clayton-le- 
Moors Council is supporting the petition to the Board of Trade. 


Continental Notes.—Iraty.—The administration of 
the Italian State railways have decided to introduce electrical 
working on the main line between Milan and Lecco. By this 
means the electrically operated lines between Sondrio and Colico 
and between Chiavenna, Colico and Lecco will be brought into 
electrical communication with Milan. At the present time the 
administration is causing trials to be made with the Ganz and 
Westinghouse systems in order to decide which of the two is the 
more practical in working and the most economically advantageous. 

Avustaia.—The question of utilising water power in connection 
with the electrical operation of the State railways in the Alpine 
districts has advanced a further stage by the conelusion ofa provisional 
agreement between the railway authorities and the Stern and 
Hafferle Co., of Gmunden, in respect of the water power of the 
Gosau lakes. Both the railway authorities and the company 
sought to obtain concessions for the use of the power, but it has 
been arranged that the former alone shall secure the privilege. The 
company will, however, establish and carry on the hydro-electric 
works at the two lakes, which are expected to yield a mini- 
mum of 12,000 up. and a maxinum of 21,000 up. It 
is proposed to erect five generating statiogs between Steg and 
the rear Gosau lake, the total expenditure being estimated 
at £416,000. The introduction of electrical working is to be 
first made on the Salzkammergut railway between Attnang and 
Selzthal, a distance of 79 miles. 

Brieorum.—La Société des Tramways Liégeois has applied for a 
eoncession for a projected electric tramway from the Longdoz 
Bridge, Liége, to the Tron-Lonette (Bressoux). 


Dudley:—The T.C. has decided to apply for a loan of 
£95,000 for the purchase of the tramways in the. borough. 


Erdington.—The U.D.C. has received from the B. of T. 
an extension of time until July 23rd, 1509, for constructing the 
tramways in the town. 


London.—The Financier has tabulated some interesting 
details as to the past half-year’s working of the London electric 
railways, from which we abstract the following :— 

The relative importance of London’s electric railways will be 
gethered from the following particulars of number of passengers 
and train-miles run in the half-year to June 30th last :— 


No. of Train 

passengers. mileage. 
Central London aes 20,260,871 638,427 
City and South London 10,048,780 587,948 
G.N. and City 8,269,436 356,128 
G.N. and Piccadilly 11,953,759 919,884 
Metropolitan ... 48,806,679 1,173,504 


It will be seen that the Metropolitan carried nearly twice as 
many passengers as the District, though its train-mileage was 
nearly half a million less. It is also interesting’ to notice that 
the Oity and South London carried less than half as many 
passengers as the Central London. These variations are very 
striking, and they show that) the density of traffic on the 
different lines varies considerably. The receipts, expenses and 
profits per train-mile were as follows :— 


Per train-mile. 
Receipts. Expenses. Profits. 


s. da s. d. s. 
Central London 29 2 4 
City’and South London ...° 2 9 
District 1 8 11 
G.N. and City 2 9. 14 1 6 
G.N. and Piccadilly . 2 83 2 8 
Metropolitan ... 5 16 3 3 2.7 


In omg of receipts the Metropolitan makes the best showing, 
put the Central London is a good second. Both the City and 
South London and the Great Northern and City earned precisely 


the same amount, and the District to the extent of 2d. per 

train-mile. The principal items of working expenditure are 
generating and traffic expenditure; these two items, which cannot 
be be obtained separately frgm the companies’ accounts, arc .as 
‘ollows :—~ 


Traffic and Per train- 
generating expenses. mile. 

s. d. 
Central London ... tae £54,247 1 8 
City and South London 28,504 0 10 
Distzri See 99,619 
G.N. and Oity 17,966 10 
G.N. and Piccadilly 49,285 1 0 
Metropolitan 115,300 111 


Luton,—The B. of T. has granted an extension of time 
until February 11th, 1908, for the commencement of the electric 
tramways, and until August 11th, 1908, for their completion. A 
loan of £65,000 for constructing the tramways has been granted 
without an inquiry being held, together with a loan of £2,500 for 
plant to supply energy to the tramways. 


Manchester.—A recent report of the Tramways Com- 
mittee pointed out that Manchester was much behiad other towns 
in long-distance fares, and in support of this, the following com- 
parison was made :— 


14d. 2d, 8d. 4d. 

m. yds. m. yds. m. yds. m. yds. 
Manchester 2 1,160 8 607 4 1,465 6 600 
Glasgow .. 8 792 4 890 7 — 9 116 
Leeds 2 899 3 1,564 5 1,505 7 
Liverpool .. 4 677 6 1,155 8 955 
Salford .. 2 880 3 440 6 — 


The Committee intends experimenting on the Blackley and 
Middleton route with a view to remedying this state of affairs. 


New South Wales.—The report of the Chief Com- 
missioner of Railways and Tramways for the last year, shows that 
the gross revenue amounted to :—Railways £4,709,406, and tram- 
ways £908,701; total, £5,618,107. After providing for working 
expenses and financial charges, a surplus remained of £659,916. 
The total capital invested in railways was £44,700,230, and in 
tramways £3,669,524. The total mileage in operation was :— 
Railways 3,453, and tramways 1283. 


Newcastle-on-Tyne,—At the meeting of the T.C. on 
the 4th inst., Sir Joseph Baxter Ellis moved the confirmation of the 
report of the Tramways Committee. The accounts showed that the 
amount carried to the appropriation account was £62,943 17s. Of this 
£34,254 10s. was contributed to the sinking fund during the year. 
£12,000 was appropriated to the relief of the rates, and £15,105 16s. 
was appropriated to the reserve fund. The net profit for the year 
had been £28,689 7s. Mr. G. G. Elliott moved that the £12,000 
contributed to the rates should be taken from accruing profits, but 
the suggestion was defeated and the report was confirmed. 

A new section of tramways from the foot of Stanhope Street to 
Fenham, within the city, was formally opened on the 5th inst. The 
line is about 2,000 yards long. The members of the Committee 
went over the route, and upon their return to the Town Hall, 
refreshments were served and a few toasts honoured. Alderman 
Sir Joseph Baxter Ellis, replying to that of “The Tramways Com- 
mittee,” made some remarks upon the working of the system 
generally. As to the experiment of extending the fare stages, 
which, it was anticipated, would, fora time at least, result ina 
diminution of the receipts, the first four weeks’ working showed a 
gain of £9 as compared with the corresponding period of last year. 


Northwich.—The order for the construction of the 
Warrington and Northwich Light Railway having lapsed, Messrs. 
Baker & Co., of London, have written to the U.D.C. stating that a 
private firm is willing to construct tramways in the town. The 
Council has decided to lay the matter before the Cheshire C.C. 
asking what action it proposed to take in the matter. e 


Wigan.—At a recent meeting of the B.C. a proposal to 
appoint a traffic manager for the tramways at a salary of £250 per 
was discussed and adjourned. 


TELEGRAPH and TELEPHONE NOTES. 


Australia,— The Federal Postmaster-General has 
authorised the rate charged on the recently opened Sydney-to- 
Melbourne telephone line (600 miles, which cost £46,000 to con- 
struct) to be reduced from 6s. to 5s. for 3 minutes’ conversation, 
and to 2s. 6d. if the line is used between 8 p.m. and8am, The 
alteration was made in consequence of the many complaints as to 
the high charge. Alterations of the present charges for telephone 
trunk-line conversations have also been made to the rates for 
distances from 15 to 400 miles, The telephone service throughout 
the Commonwealth is rapidly growing, and the Department has on 
hand far more applications for instruments than can be supplied. 
Under the toll system, the applications have increased at an 
unexpected rate; with the result that 4,300 applications for instru- 
ments were received during the five months trom February 1st to 
June 30th last, a8 against 3,881 during the 12 months ended 
December 31st, 1906. 
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Japan.—The length of the Tokio-Guam cable is 
2,894:928 kilometres, or 1,563°136 nautical miles, and of the 
Sasebo-Dairen cable 1,201°245 kilometres, or 648620 nautical 
miles, Each cable has only one conductor. 


New Stations.—Telegraph offices have been opened at 


Oudjda, in Morocco, and Moschi, in German East Africa. 


San Francisco Telephone Scandals.—<According to 
a Reuter dispatch, Mr. Louis Glass, vice-president of the Pacific 
States Telephone Co., has been sentenced to five years’ imprison- 
ment for bribing Supervisor Lonegan to vote against the granting 
of a concession to the Home Telephone Co. 


Telegraph Poles v. Motors.—The latest development 
of the “ motoring ” craze for monopolising the roads of this country 
is a demand that telegraph and telephone poles at the roadsides 
shall be done away with. The reason is that their presence entails 
danger to reckless drivers. Why this fact should be regarded as 
detrimental to the public good we fail to understand ; but as regards 
the main question, we were under the impression that the 
“ motorists” had already commenced the removal of poles, posts, 
pedestrians, &c., from the roads. 


Telegraphic Interruptions and Repairs :— 
Canes, INTERRUPTED, REPAIRED, 


Curacao-Coro 
Curacao-La Gua: Closed.. oe Jan. 12, 1906... 
Curacao- ibo 

Tarifa-Tan; Jan. 18, 1904.. eo 
Port Arthur-Chita’ (Closed) ee oe oe Mar.9, 1904.. oe 
Garachico-Santa Cruz .. oe os duly 12, 1906.. 
Las Palmas-Arecifeo .. Aug. 18, 1906.. 


Maranham-Ceara.. .. Aug. 21, 1907.. Sept. 2 

Medan-Olehleh_ .. . Aug. 21, 1907.. Sept. 2 
LANDLINES. 


Puerto-Barrios .. es Aug. 2, 1902 .. oe 
Wireless Telegraphy.—The Government have decided 


upon the erection and equipment of a wireless telegraph station 
at Corkbeg Island, about 11 miles from Midleton, Co. Cork. 

The report of the Select Committee on the Radio-Telegraphic 
Convention has been published in the form of a Blue-book. Its 
conclusions have already been announced in our columns. 

The cables which connect Japan with the Continent of Asia 
belong to the Great Northern Telegraph Co., of Copenhagen, and 
comprise two lines from Nagasaki to Shanghai and Nagasaki to 
Vladivostock respectively. According to the Japanese newspapers, 
the Government of Japan now wishes to make an energetic endea- 
vour to withdraw from the “ guardianship ” of the Danish company, 
which-bas conducted the service for a period of 35 years. It is 
proposed for this purpose to establish a service of wireless tele- 
graphy between Tsuruga and Vladivostock, and to fix the rate for 
telegrams between the two ports at 80 sen per word, or, say, 1s. 8d. 
As telegrams from London to Vladivostock are now reckoned at 
82 sen per word, on the completion of the projected installation, a 
message from London to Tokio would cost about 3s. 6d. per word. 
A scheme of this kind is to be submitted to the International Tele- 
graph Conference in April of next year. If the Japanese proposal is 
accepted, the expense of sending a telegram from Japan to Europe 
will be reduced by about one-half. At present a telegram from 
Germany to Japan vid Siberia costs 5s. pes word. 


% CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw 


AMPTHILL.—Residence at the Knoll for Mr. G. B. Foster. Swaffield & Son, 

architects, Ampthill. 
(WESTONING).—Detached residence. E. T. Tutt, architect, Market 

Place, Ampthill. 

ASTON (BrmmineHam).—New Co-operative shops to be built in Loyells Road. 
Write Secretary, Aston Co-operative Society. 

BANBURY (OxrorpsHIrE).—New Co-operative ‘premises (central). Write 

retary. 

BARRY (Guam.).—Proposed shelters, bandstand, &c., for the U.D.C. (£3,690). 

BOURNEMOUTH (Winton).—Municipal pavilion, stables, &c. (£5,000). 

BARNSLEY.—Block of shops, &c., for the T.C. J. H. Taylor, borough surveyor, 
Manor House Offices, Barnsley. 

BATLEY (Heatey).—New Co-operative stores. W. Hanstock & Son, architects, 
Batley. 

BECKENHAM.—New church near Clock House Station. G.H. F. Prynne, 
architect, 6, Queen Anne’s Gate, Westminster, 8.W. 

BERKHAMPSTEAD (HERTFORDSHIRE).—Conservative Club. Write Secre- 
tary, Berkhampstead Conservative and Unionist Asso- 
ciation. 

BIRMINGHAM.—Additions to the Workhouse for the B.G. W. H. Ward, 
architect, Paradise Street, Birmingham. 

BLACKROCK (IrEtanp).—Tenders invited for new Post Office. Board of Public 
Works. 

BLAYDON-ON-TYNE (CHorpweE.t).—Houses (142). Consett Iron Co., owners. 

BOLTON.—Extension to works for Bleachers’ Combine at Smithills. 

BRISTOL (AvonmovTH).—New flour mills. Co-operative Wholesale Society, 
owners, Manchester. 


BROADSTAIRS (Iste or THANET),—New Baptist church (£2,000). 
M 


oodey, architect, St. Peter’s Road, Broadstairs ;J. W. Wood 
and Sons, builders, 68, Boundary Road, Ramsgate, 


BUCKHAVEN bee —New Co-operative Society premises (£7,000). Mr. 
Tarbolton, architect, Edinburgh. 

CANTERBURY.—Police station extensions for the T.C. (£3,040). 

CARDIFF (WuitcHurcH).—New Church Hall and Institute, Mary’s.”” 
Rev. L. L. Davies, M.A., vicar. 

CHESTER-LE-STREET (Petton FEtL).—Workmen’s Institute (£4,000). Pelton 

Fell Colliery Co., owners. 

CHATHAM.—Wesleyan Mission hall in High Street. West Bros., builders, 
High Street, Rochester and Strood, 

CHISLEHURST.—Enlargement of St. Nicholas’ Schools, 

COVENTRY.—Renovation of St. Mary’s Hall (£758). 

CRAWLEY.—Alterations to the Cottage Hospital (£1,200). 

CREWE.—New offices. North Staffs Railway Co., owners. 

CRIEFF.—Tea rooms for public park. G.'T. Ewing, architect, Muthill. 

CROYDON.—New Salvation Army Hall (£2,184). 

CUPAR.—Additions to Arden House for D. Patrick, Arden, Cupar. 
DEWSBURY factory. C,H. Marriott, Son and Shaw, 
architects, Church Street Chambers, Dewsbury. 

DONCASTER (ScuntHorre).—New Primitive Methodist church and schools to 
be built in Frodingham Road. Rev. W. Turner, superintendent 
minister. 

DOUGLAS (Iste or Man).—New Industrial Home and Memorial church for 
the trustees of the late Mr. H. B. Noble. 

DUBLIN.—New Royal College of Science and workshops for the Commissioners 
of Public Works in Ireland. H. Williams, secretary, Office of 
Public Works, Upper Merrion Street, Dublin. 

DUNDEE.—Extension to Free Library. 

Ashton Works extension for J. K. Caird, manufacturer. 

a ee shop and alterations for George Fairlie, Chalmers 

treet. 
Alterations to shop of C. Smith, butcher, Woodhead Street. 
Shops and dwelling houses in Chalmers and Pittencrieff Streets for 
Wm. Tuill, builder, Kirkcaldy. 
EARLSWOOD (Mon.).—Additions and alterations to Earlswood Council School. 
. Dauncey, secretary to the Monmouthshire Education Com- 
mittee, County Council Offices, Newport, Mon. 

EPWORTH (near DoncasTER).—Extension of Hatfield Moor Light Railway from 
Epworth to Peat Moss Works for the North-Eastern and Lan- 
cashire and Yorkshire Railway Companies. W. J. Cudworth, 
engineer’s office, North-Eastern Railway, York. 

FAREHAM (EmswortH).—New Council school for Hants C.C. 

GILLINGHAM (KeEnt).—Bungalow residence for Miss Phillips. R. Newnham, 

‘ builder, 265, Balmoral Road, Gillingham. 

GOSFORTH.—New Parish Hall for All Saints’ Church. Hicks & Charlewood, 
architects, 67, Westgate Road, Newcastle-on-Tyne, 

GREAT STAUGHTON (Hunrts.).—Manse for the Deacons of Trinity Church, 
Huntingdon. 

HARTLEPOOL.—Operating theatre at the Hospital, electrically fitted for the 
governors. 

HYTHE (Kent).—Sportsman Inn to be rebuilt. Mackeson & Co., brewers, 
Hythe, owners. 

ILFORD.—New Comet (£3,260). Hammond & Son, builders, Market Place, 
Romford. 

IPSWICH.—New preparatory department at Ipswich School. Bisshopp and 
Cantley, architects, 32, Museum Street, Ipswich. 
KIDDERMINSTER.—Warehouse. Tomkinson & caxpeb 

owners. 

KIRKBY- IN-ASHFIELD (Norts.)—Range of houses and shops in Cemetery 
Road. H. Clarke, Kirkby-in-Ashfield. 

KIRKHAM (Lancs.).—Proposed new school and extensions to existing ones at 
St. Anne’s-on-Sea. Apply Secretary, Education Committee, 
Kirkham. 

LEAMINGTON SPA.—Enlargement of Post Office. Secretary, H.M. Office of 
Works, Storey’s Gate, Westminster, 5.W. 

LEEDS.—“ White City’’ electrically equipped, to be established. John C. 
Brown, managing director, ‘‘ White City,” Manchester, 

Extension to Middle Class School. W. 8S. Braithwaite, architect’s 
department, Leeds Education Offices. 

LEISTON (SO, Surrotx).— New higher elementary school, and special 
subjects centre for East Suffolk C.C. B.'T. Johns, architect 
Tower Chambers, Ipswich. 

LEYLAND (near Preston).—Extensions to the Ajax Rubber Works. White- 
head & Roberts, owners. 

LONDON (St. James STREET, W.).—Alterations to New University Club 
House. Harris & Wardop, Limehouse, E., builders. 

(REGENT STREET, Ww. ).—Alterations to shop (No. 3).—Frank Bush, 
8, Ridgmount Street, Gower Street, W., builder. 

(W.).—Rebuilding shop, &c., in Great Windmill Street. Mattock 

and Parson, Gray’s Inn Road, W.C., builders. 

(Crry).—Buildings in Ivy Lane. Jas. W. Jerram, Boundary Road, 
West Ham, builder. 

(LomparD STREET, E.C.).—Extensive alterations to offices, &. 
Holland & Hannen, Hyde Street, Bloomsbury, W.C., builders. 

(Great ToweER STREET, E.).—Shops. Metropolitan and District 
Railways Joint Committee, St. James’s Park Station, 8.W. 

(Finsspury Pavement, E.C.).—Alterations in No. 48, chemist’s 
shop for Boots & Co., 29-31, Farringdon Road, E.C. 

(ForE Street, E.C.).—Rebuilding dispensary. Wise, 105, 
De Beauvoir Road, Kingsland, N., builder. 

(BarTERSEA).—Addition to St. Mazy- le- Parish Hall. W. 
Johnson & Co., 30, Bellevue Road, Upper Tooting, S.W., 
builders. 

(Deptrorp).—Additions to St. Luke’s Church, W. Nash, Crown 
Works, Childers Street, Deptford, builder. 

(BaTTERSEA).—Shops in Leverus Road. W. Newton Dunn, 1 and 2, 

Bucklersbury, E.C., architect. 

(E.C.).—Warehouses in Ropemaker Street. Freemantle & Fox, 
111, Finsbury Pavement, E.C., surveyors. 

(SHoREDITCH).—Shops in High Street. J. F. Holliday, 37-46, 
Anthony Street, Commercial Road, E., builder. 

(CHELsEA).-—Additions to first Church of Christian Scientist. Dove 
Bros., 4, Tokenhouse Buildings, E.C., builders, 

(BaTTERsEA).—Alterations and additions to Home for Lost and 
Starving Dogs, Battersea Park Road. 

(BaTTERSEA).—Rebuilding three workshops in Phoenix Wharf Lane. 
J. A. J. Woodward & Sons, 69, Kennington Oval, 8.E. 
architects. 

(East Ham).—Rebuilding Star beer house. John Young, Son and 
Johnson, 47, Mark Lane, E.C., architects. 

(WESTMINSTER),—Extensive alterations in St. Stephen’s Club. 
W. Johnson & Co., Ltd., Wandsworth Common, 8.W. 
builders. 

(HacknEy).—Shop, house, &c., on sites of Nos. 98-100, Morning 
pene. W. Gladding & Co., 188, Whitechapel Road, E., 

ders. 

(HomERToN).—Workshop in Urswick Road. W. Silk & Son, 18, 
High Street, Homerton. 
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LONDON (Datston).— oe in Geen’ s Road.* D. P. Hayworth, 28, 
Martin’s Lane, E.C., architect. 
(Datston). woman in Richmond Road. H. W. Rowlandson 
and Co., 267, Mare Street, N.E., builders. 
(StaMForD in Rookwood Road (E.L. tobe installed). 
W.H. Dobbs & Son, 194, Goulton Road, Clapton, N.E. 
(Uprer Cxiapton).—Six houses in Gunton Road (E.L. to be in- 
stalled). — Osment, 54, Mount Pleasant Lane, Upper Clapton, 
N.E., builder. 
(Hacaney).—Blectric power to be installed in Eyre & Spottiswoode’s 
factory, Downs Park Road. 
LOMGTON ay ).—Important extensions to Portland Pottery Works. J. 
Aynsley & Son, owners. 
LUTON. as &e., in Albion Road. F. Wright, 6a, Dudley Street, 
uton. 


(Breps.).—New Friends’ adult school to be fitted for E.L. (£2,000). 
MAIDENCOMBE (Devon).—Residence and stables. Write to Hillpark, Stoke, 
near Teignmouth. 
MANCHESTER.—Proposed new premises for Co-operative Union. Secretary, 
Co-operative Union, Long Millgate, Manchester. 
METHIL (Firze).—New bakery and offices for Methil Co-operative Society. 
MIDDLETON (Lancs.).—Municipal gas works. Extensions to cost £15,000. 
OLDBURY (Lanctey).—New library and reading room for the U.D.C. 


PONTYPRIDD.—Re-erection of premises for C. G. Roberts & Sons in Taff 
Street. A. Ll. Thomas, architect, Church Street Chambers, 


Pontypridd. 

PORTLAND.—Customs watch house. Secretary, H.M. Office of Works, 
Storey’s Gate, Westminster, S.W. 

PORTSMOUTH (Sout Haytine).—Residence, ‘‘ Rosslyn,” to be converted 
into banking and business premises. 

PRESCOT.—Extension of Nurses’ Home for the B.G. (£2,500). 

REDDISH (near Srocxport).—New Conservative Club to be built. 

ROCHESTER,.—Alterations and additions to the municipal building for the T.C. 
W. Banks, city surveyor, Guildhall, Rochester. 

ROYTON. (near O.pHam).—Proposed new church (£10,000). Apply Rev. J. T. 
Ormerod, St. Anne’s Mission, Royton. 

RUGELEY a Farr).—Important additions to residence ‘ The Chestnuts.” 

R. H. Lander, owner. 

ST. HELENS (Haypocr).—New Church of England Schools (£4,000). Herbert 
Heaton, builder, Golborne, Newton-le-Willows (Lancs.). 

SAXMUNDHAM (Biack HEATH).—Important additions to the residence of 
Captain Wentworth (£1,300). Jarvis & Richards, architects, 
86, Victoria Street, London, S.W 

SOUTHEND- (WEsTcLIFFE).—New police quarters for Essex C.C, 


SPENNYMOOR (Co. BurHAM).—Block of houses. Alderson, builder, Spenny- 
moor. 

STANLEY (Per tH).—New hall for St. Columba Episcopal Church. 

SUNDERLAND.—New Council School at ‘‘The Green.” C. A. C. Greene, 
18, Norfolk Street, Sunderland, architect. 

Semi-detached houses, Ryhope Road. T. W. and A. Backhouse, 
Sunderland. 

SUTTON, THUNDERSLEY and RAYLEIGH.—New schools (three). 
8. L. Adams, architect, Weston Chambers, Weston Road, 
Southend-on-Sea. 

THREEMILE HOUSE (Co. MonaGuan).—New parochial house for the 
Rev. M. O. Doherty. J.J. M‘Donnell, architect, 27, Chichester 
Street, Belfast. 

WALLSEND-ON-TYNE.—New_aluminium works to be established near the 
Davy Inn. Plans passed by the T.C. 

WALTON-ON-THAMES.—New post office. J. Rutherford, architect. 
H.M. Office of Works, Storey’s Gate, Westminster, 8.W. 

WARMINSTER —Important additions to ‘‘ Sandhayes,”’ residence 
of Major Mansel. Long & Glass, architects, 53, Market Place, 
Warminster. 

WEMYSS (Fire).—New Co-operative Society buildings (£3,500). 

WETHERBY (Yorks.).—Alterations and additions to chapel. Blow & Billerey, 
architects, 9, King’s Bench Walk, London, E.C. 

WHITBY. cg psn in Ruswarp Lane. H. G. Walker, architect, Golden 

Lion Chambers, Whitby. 

WIGAN.—In last week’s advice re Small-pox Hospital, it should have been 
borough surveyor, Wigan, not Preston. 

WILLESDEN.—New School at Willesden Green for the Education Com- 
mittee. G.E.T. Laurence, architect, 22, Buckingham Street, 
Adelphi, W.C. 

WINCHESTER.—New Roman Catholic Church (£20,000). 

YORK (Acoms).—DeveJopment of estate; semi-detached villas to be built. KE. 
Relton, builder, Albemarle Road, York. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aldershot.—September 18th. Cable, troughing, and 
insulators for the U.D.C., for electric ~— extensions. See “ Official 
Nofices ” August 30th. 


Antwerp.— October 17th. The municipal authorities 
are calling for tenders for the installation of electric light in the 
Salle de Fétes recently erected in the Place de Meir, Antwerp. A 
deposit of 8,000 francs (about £320) will be required to qualify any 
tender. Specification from the Hotel de Ville, Antwerp, at a cost 
of 0°50 franc. A copy may be inspected by British firms at the 
Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, London, E. C. 


Australia.—NEw SouTH Wares.—October 23rd. Gal- 
vanised iron wire, 1,600 insulators and 500 wall telephones, for the 
G.P.O., Sydney. Specifications, &c., may be seen at the ELEorricaL 
Review offices. 


New Soura Wates.—October 30th. The Postmaster-General 
at Sydney requires tenders for 21,000 best white porcelain insu- 
lators ; 554 tons hard drawn copper wire, 300 lb. per mile; 15 cwt. 
copper binding-tape, 300 lb. per mile ; 62 tons galvanised iron wire, 
500 lb. per mile. 


. 


Nzw Sours Watus.—November 6th and December 1ith. Post- 
master-General’s department. Tenders are required by November 
6th as follows :—144 tons hard-drawn copper wire (300 Ib. per mile) ; 
4 ewt. copper binding tape (200 lb. per mile, 4, in. wide); 3,500 
large insulators (best white porcelain); 1,000 tallow wood cross- 
arms, 3 ft. 10 in., complete ; 2,500 ditto, 5ft.2in. And by December 
11th :—1,000 wall telephones (common battery) ; 100 table sets ditto. 

SourH AvsTRaLIaA.—January 8th, 1908. One common battery 
switchboard and’ 3,000 subscribers’ telephones (specification 
No. 166) for the Deputy Postmaster-General, Adelaide. Specifica- 
Mey can be seen at the Commonwealth Office, 72, Victoria Street, 

Vicror1a.— October 8th. Eleven sections of branching system 
metallic circuit switchboard for Melbourne Central Exchange. 
Specifications may be seen at the offices of the Exucrrican Review. 


Victor1a.—January 7th, 1908. The Postmaster-General requires 
tenders for 11 sections of a common-battery switchboard and 
3,000 subscribers’ telephones and other apparatus, for the telephone 
exchange at Windsor. 

WESTERN AusTRALIA.—September 30th. The Postmaster-General 
requires tenders for the annual supply of telephone and telegraph 


stores, 
Cape Colony. — September 30th. Tenders will be 


received by the Chairman of the Tender Board, Control and Audit 
Office, Parliament Street, Cape Town, for the ‘supply of dry cells 
for the period from ‘January ist, 1908, to December 31st, 1908. ° 
Forms of tender, copies of specification, and any further informa- 
tion on application to the Controller of Stores, General Post Office, 
Cape Town, to whom sample cells must be forwarded. Tenders 
will not be considered unless submitted on the printed form sup- 
plied ‘for the purpose, and should be “ per cell,” for delivery into 
store at Cape Town and Port Elizabeth respectively. They should 
be marked on outside of cover, ‘‘ Tender for Dry Cells.” Estimated 
requirements, 4,000.—Board of Trade Journal. 


Cardiff.—September 14th. The Guardians invite tenders 
for the provision of telephones, necessary wiring, switchboard, &c., 
and alteration of present telephone service at their Cardiff and Ely 
—- A. J. Harris, Clerk, Union Offices, Queen’s Chambers, 

ardiff. 


Cologne.—October 9th. The Telegraph Construction 
Branch of the Prussian Railways requires 40,000 tons copper bronze 
wire. Particulars may be obtained up to September 25th, for 6s. 
ve at the Hansvernaltung of the k. Hisenbahn direction, Dorn- 

of 28. 


Dublin.—September 30th. 500 a.c. single-phase, and 
100 a.c. three-phase meters for the Corporation Lighting Com- 
mittee. See “ Official Notices” to-day. 


East Indian Railway.— October 2nd. Supply and 
delivery of one 600-Kw. generator for the East Indian Railway Co. 
See “ Official Notices ” to-day. 


Egypt.— November 1st. The Alexandria Harbour 
authorities require tenders for the construction of an electric power 
station and for the following plant, to be worked by electric power : 
—Five transporters of large range ; five ditto of smaller range ; six 
cranes of 4 tons each; 36 cranes of 2 tons each ; 25 capstans ; cables, 
feeders, &c. Particulars may be obtained from the Directeur des 
Postes et Phares. 


Essen,—September 17th. Electric lighting and telephone 
installation and electric laboratory equipment at school. Particulars 
may be obtained from the Hochbavamt II., Hagenstrasse 30, 
Room 34 

Finchley.—September 16th. Feeders, mains and other 
cables; network and joint-boxes for the U.D.C. See “ Official 
Notices ” August 16th. 


France.—September 19th. The inlaid authorities 
of Angouléme are inviting tenders for the supply of a number of 
synchronous 220-volt motors and 1,500/250-volt three-phase trans- 
formers, for the National Powder Works at Angou léme, as follows :— 
Six 60-H.P. motors, guarantee £40; ten 35-H.P. motors, guarantee 
£48; ten 20-H.P, motors, guarantee £40; ten 10-H.P. motors, 
guarantee £40; twenty 5-H.P. motors, guarantee £44; twenty 2—5 
H.P. motors, guarantee £40; two 150-kilovolt-ampere transformers ; 
and one 350-kilovolt-ampere transformer. If the total tenders 
exceed £800, 10 per cent. deposit will be required. Tenders are to 
be sent to La Mairie Angouleme. 


Germany.—The municipal authorities of Landsbeck, 
Silesia, are about to invite tenders for the extension of the central 
electric lighting station, at an estimated cost of £5,250. 


Italy.—November 4th. The municipal authorities of 
Acireale, in the province of Catania, require offers for the installation 
and working of an electric lighting and power installation, for 30 
years; The city will- contribute £1,460 per year for 112,278°40 kw.- 
hours, and the company must deliver any further current required 
for lighting at 34d. per kw.-hour. A deposit of £160 is required. 
Tenders are to be made to the Sindreo, and the amounts and names 


are to be considered strictly confidential. 


L.C.C.—October 8th. Three electrically-driven boiler 
feed pumps (each 9,000 gallons per hour capacity) for the Hast 
Greenwich tramway generating station. See “ Official Notices” 


August 30th. 
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_Limerick.—September 17th. Concentric feeder and 
pilot cables for the E.L. Committee. See “Official Notices” 
September 6th. 


Mersey Railway Co.—The directors are inviting tenders 
for stores, including electrical sundries, incandescent lamps and 
fittings, signal gear and wire, &c. Forms of tender from G. H. 
Langham, secretary, Worcester House, Walbrook, E.C. 


Norwich.—September 23rd. Incandescent lamps for 
19 months for the Corporation. See “ Official Notices ” to-day. 


Paris.—October 24th. The Municipal Waterworks 
ent (Service des eaux, canaux et égouts) requires tenders 
for the supply and erection at the Austerlitz works of (1) four sets 
of motor-driven pumps, dynamos, &c., complete, capable of lifting 
100,000 cubic metres of water per day into either of two reservoirs, 
or 50,000 cubic metres into both at the same time; (2) and one 
reserve set; (3) 10 boilers in two groups of three, and one of four. 
Particulars may be obtained at the Hotel de Ville. 


Rome.—September 21st. The Naval authorities require 
cables and wires, estimated at £3,000, for Naples Arsenal. A deposit 
- ign isrequired. Particulars may be obtained from the Ministers 

arina, 


South Shields.—September 17th. Traction battery, 
reversible booster, and switchboard for the Corporation electricity 
works. See “Official Notices” Sevtember 6th. 


Southampton.—The Corporation requires sundry under- 
ground cables, conduits, and earthenware troughs. See “ Official 
Notices” August 23rd. 


Spain.—September 21st. The municipal authorities of 
Zumaya (province of Guipuzcoa) are inviting tenders for the con- 
cession for the electric lighting of the town during a period of six 
years. Particulars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamiento de Zumaya (Guipuzcoa). 


Sweden.—October 1st. The General Direction of the 
Canal and Waterworks at Trolhattan, Sweden, are inviting tenders 
for three 350-xw. continuous-current dynamos, a 4,809-ampere-hour 
battery of accumulators, four three-phase alternators of 11,000-kilo- 
volé-ampere capacity, 12 relays, regulators, switchboards, &c. 


Swinton and Pendlebury.—September 28th. Wiring, 
on the hire-purchase system, of buildings for electric light, for the 
U.D.C. See “ Official Notices” to-day. 


CLOSED. 


Blackburn.—The Corporation kas accepted the tender 
of the Wigan Coal & Iron Co., Ltd., for the supply of coal to the 
electricity works. 


Brisbane.—The Postmaster-General has accepted the 
following tenders :— 


9 tons galvanised iron wire, 200 lb. to mile, £13 15s. per ton, F. 
Fleming & Sons. 

10,000 Acme insulators, No. 5, 4°3999d. each, Geo. Wills & Co. 

(a) 3,000 Acme spindles, #in., £2 11s. per ton; () 2,000 Acme 
spindles, § in., £2 2s. per ton; 3,500 Leclanché zincs, 6 x 4 in., 
7 X 4 in., 2d. each, Smith & Atkinson. 


Chelmsford. — Essex Standing Joint Committee has 
accepted the tender of Messrs. Christy Bros. & Co., Ltd., Chelmsford, 
for re-wiring parts of the Shire Hall for the E.L., at £37 12s., for 
providing controlling switches at £6, and providing and fixing 
12 brackets lights, at £150. 


Dundee.—The T.C. has placed the contracts for cars and 
equipment for tramways extension. The offer of the Brush Elec- 
trical Engineering Co. for car-bodies and top-covers, and that of 
Messrs. Dick, Kerr & Co., Ltd., for trucks and equipment, have been 
accepted, the total amount being about £3,700. 


Farnworth (Bolton).—The Electricity Committee of 
the U.D.C. have just placed a contract with the Earl of Ellesmere 
for the next 12 months’ supply of coal. The price is not stated. 


France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows:—La Compagnie des 
Trefileries du Havre, 50 tons of bronze telegraph wire, 1); mm. 
diameter, at 3,655 fr. per ton; 100 tons high conductivity wire, 
24 mm. diameter, at 2,955 fr. per ton; and 200 tons ditto, 2 mm. 
diameter, at 2,950 fr. per ton. M. Grammont, of Pont de Cheruy 
(Isere), 50 tons of bronze wire, 14, mm. diameter, at 3645 fr. per 
ton; and 100 tons of high conductivity copper wire, 3 mm. 
diameter, at 2,935 fr. per ton. La Compagnie Générale d’Elec- 
tricité, Paris, 40 tons of bronze wire, 14 mm. diameter, at 3,700 fr. 
per ton. La Société d’Electro-Metallurgique de Dives, 40 tons 
ditto, at 3,705 fr. per ton; and 100 tons of high conductivity wire, 
4 mm. diameter, at 2,915 fr. per ton. La Compagnie Francaise du 
Bi-metal, Paris, 50 tone of high conductivity copper wire, 24 mm. 
diameter, at 2,950 fr. per ton. La Société des Mines et Fonderies. 
de Pontgibaud, 100 tons ditto, 2 mm. diameter, at 2,9394 fr. per 
ton. La Société des Forges de Franche-Comté, of Besancon, 100 
tons ditto, 3 mm. diameter, at 2,923 fr. per ton. La Compagnie 
Généralé de l’Electricité; Paris, 100 tons ditto, at 2,930 fr. per ton; 
and La Compagnie Francaise des Metaux, Paris, 100 tons ditto 
4 mm. diameter, at 2,910 fr. per ton. 


Gold Hill (Bucks),— The Uxbridge E.L. Co. has 
a the contract for installing the E.L. at Gold ;Hill Baptist 
ur 


Grimsby.—The T.C. has accepted the tender of Messrs. 
errr & Phillips, Ltd., for the supply of cables for two years, 
at £1,358. - 


Johnson & Phillips’s Contracts.—The following con- 
Sr have recently been secured by Messrs. Johnson & Phillips, 


PortsmouTH DocxraRp.—For the Admiralty, supplying and lay- 
ing feeder and distributor cables, boxes, &c., for electric supply te 
the Royal Naval Barracks. 

BrruincHam.—For the Birmingham, Tame and Rea District 
Drainage Board, for the supply and erection of motors, pumps, 
high-tension switchgear, cables, &c. 

LercHwortx.—For the first Garden City Co., cables and trough- 
ing, &c., for extension to the existing network. 

SourHamprTon.—For the electricity department, for the supply of 
530 yards 1°0 eq. in., 1,200 yards ‘5 sq. in., 300 yards “15 sq. in. 


Paterson’s vulcanised bitumen cable. 


London. — Hackney. The E.L. Committee reported 
on Tuesday having received 18 tenders from 7 firms for the supply of 
coal for the generating station. Six samples were selected for trial. 
Each sample was divided into three parts, one was sent to the 
analyst, one to the tenderer, and one kept at the works. Bulk 
samples were used in the ordinary running of the works and the 
results carefully noted. From these observations, together with 
the analyst’s tests, and having regard to the prices quoted, the 
Committee have decided to accept the tender of Kaye, Son & Co., for 
the supply of Pinxton nutty slack for six months from the 1st. inst. 
at'13s. 9d. per ton, and the tender of Phillips & Co., Ltd., for the 
supply of 1,500 tons of West Hall nutty slack at 13s. 5d. per ton 
from the 1st inst. to December 31st next, with the option of the 
Council after the last-mentioned date taking such a quantity of 
Mapperley nutty slack as may be required at 13s. 5d. per ton. 

Batrersea.—The B.C. has accepted the following tenders for 
feeder pillars and resistances: British Insulated & Helsby Cables, 
Ltd., 5 feeder pillars, £25 each; Switchgear Co., Ltd., 8 resis- 
tances, £146 16s. 


Manchester.—The Corporation has decided to adopt the 
Thermit joint on a tramway extension of 4 miles which it is about 
to carry out. 


Melbourne.—The Postmaster-General has accepted the 
following tenders :—10,000 cross-arms, £191 5s., J. Henty & Co. 
500 keys for party-line ringing, £420 19s., R. B. Knayesford. 373 
braas fillings for cables ; 79 brass nipples for same; 100 gross brass 
washers, £156 1s. 6d., Davies, Shepherd & Co. 


Newcastle-on-Tyne.—The T.C. has accepted the tender 
of Messrs. Edgar Allen & Co., of Sheffield, for the construction of 
a tramway junction at Pilgrim Street and Market Street, at 
£2,142 108. 


Prescot.—The B.G. has accepted the tender of the 
British Insulated & Helsby Cables, Ltd., for wiring the casual and 
receiving wards at the workhouse for the E.L. 


Salford. The T.C. on September 4th accepted the 


following tenders :— 
Babcock & Wilcox, Ltd., coal grab for the electricity works, £85 10s. 
Lancashire Dynamo & Motor Co., Litd., electric motors. 
Royce, Litd., electric motors and moior-starters. 


Stockport.— The T.C. has accepted the following 


tenders :— 
British Insulated & Helsby Cables, Ltd., cables, £565 10s., and materials for 
overhead equipment. 
Hadfield’s Steel Foundry Co., Ltd., alterations to permanent way of Gorton 
Road tramway. 


THE RESTRICTIVE COVENANT. 
[FROM A LEGAL CONTRIBUTOR. ] 


WueEn employing a clerk or assistant, it is important for every 
electrical engineer-or manufacturer to ensure that, if the clerk or 
assistant leaves the employment, he shall not enter into competition 
with his former employer. To attain this object, it is necessary to 
insert what is known as a restrictive covenant in the contract of 
service. To frame a covenant of this kind may appear to bea 
simple matter, but it is by no means so easy as itseems. It involves 
what is Known as a contract in restraint of tradé; and it is a rule of 
law that such contracts are incapable of being enforced unless they 
are reasonable, that is to say, reasonably necessary for the protection 
of the persons who were parties to the contract. If it were impos- 
sible, say, for a firm of engineers to insist that a clerk or assistant 
should not enter into competition with them, after the end of his 
term of service, it would never be safe for them to employ or entrust 
the secrets of their business to anyone. . On the other hand, . to 
wholly prevent a man from carrying on his profession or business 
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anywhere in the world, would not be reasonably necessary for the 
protection of the employer, and would obviously be contrary to 
public policy. | 

What, then, is a reasonable covenant? A reference to a case 
heard some time ago, in the High Court, throws some light upon 
this point, and serves to ” ages the moral that an employer must 
not open his mouth too wide. 

The facts of the case may be briefly stated: The plaintiffs were a 
firm of builders’ merchants carrying on business at Britannia 
Wharf, Southampton. They had branch offices at Eournemouth 
and other places. The defendant, who was employed by the plain- 
tiffs in 1896, signed an agreement which contained a covenant that 
he would: not “for the space of 14 years after the termination of 
his employment with the plaintiffs... at any place within a 
radius of 30 miles from either the Town Hall at Bournemouth or 
the Bargate at Southampton, carry on or be in any way concerned 
or interested in carrying on directly or indirectly as principal 
clerk, agent, manager or traveller, or in any other capacity, the 
business of a builder’s merchant or manufacturer of ora dealer in 
cement, lime, bricks, plaster, laths, whiting and any other building 
materials which at any time during his employment should be 
manufactured by or dealt in or sold un commission by the plain- 
tiffs, or any other business, trade or manufacture not within the 
foregoing of the same, or a like nature or character as the business 
then carried on by the plaintiffs, or which during the said employ- 
ment of the defendant might be carried on by the plaintifis.” The 
defendant remained in the plaintiffs’ employment at Bournemouth, 
first as clerk and afterwards as traveller, until August 22nd, 1903, 
when he discharged himself. The plaintiffs having ascertained 
that he was carrying on business as a builder’s merchant at Broad- 
stone, which was within 7 miles of the Town Hall at Bournemouth, 
brought an action to enforce observance of the covenant. Mr. 
Justice Kekewich held (1) that the defendant was bound by 
the covenant; (2) that although it related to a number of things, 
the plaintiffs were justified in seeking (by virtue of its provisions) 
to prevent the defendant from carrying on business as a builder’s 
merchant ; (3) that the covenant was not unreasonable as to time; 
but (4) that, inasmuch as it was not reasonable as to space, and 
could not be severed, the defendant should not be bound by it. He 
therefore refused an injunction to restrain the defendant from 
carrying on business as a builder’s merchant, and dismissed the 
action. 

This finding appears to require a little explanation. It shows 
that, while a covenant may be too wide, the court will examine its 
provisions in order to see whether it can be severed into distinct 

Thus it related to other business which the employers might 
thereafter enter upon ; yet it was held applicable to prevent. the 
defendant acting as a builder’s foreman. Again, the period of 
14 years was not considered to be unreasonable. The judge, 
however, held it. unreasonable as to space. In other words, he 
thought the restricted area was too large, and as it could not be cut 
up or divided in any way, he came to the conclusion that the 
covenant must be held bad altogether. Had it not been for this 
clause providing that the defendant should not act within the 
30-mile radius, the plaintiffs would have been successful. 

This case appears to suggest that the safest course for an employer 
to adopt is to specify with some particularity the district or 
districts within which he desires to prevent his employé carrying 
on business. If too many towns or districts are included, one or 
more of them can be excluded from the operation of the injunction. 

In the case of Davies v. Turner ((1891) 64 L.T. 655), by an agree- 
ment made June 6th,1885,by Messrs. Davies & Co., of London, foreign 
carriers (termed the “ employers”), and one Cowen, of the other 
part, Cowen agreed “that he will not within 12 calendar months 
after the termination of this agreement, from whatever cause, 
carry on or be engaged in, or interested, directly or indirectly, in 
the cities of London, Birmingham, Liverpool, England and 
New York, United States, or within 50 miles of each of the above 
named places, either as principal, clerk, agent, or otherwise .. . 
any business similar to the business now or hereafter to be carried 
on by the employers.” In 1891 the defendant left the employers, 
and entered into the service of a rival firm in London. The 
plaintiffs had no business connection in Birmingham, but had con- 
siderable dealings in the other places mentioned. The employers 
brought an action for an injunction. It was held by the Court 
that the time limit was reasonable, with the exception of 
Birmingham, with which place the plaintiffs appeared to have no 
connection; that the words “principal, clerk, agent, or 
otherwise” in the agreement were not too wide; that the words 
“now or hereafter” in the agreement were not reasonable; and 
that the Court would separate the different parts of the covenant, 
holding part good and part bad. : 

The extent of the restrictive area may vary enormously, accord- 
ing to the nature of the business which it is desired to protect. 
One man may have a businessof world-wide fame which would require 
protection in many countries. For instance, in Underwood »v. 
Barker ((1899), 1 Ch. 300); a covenant restricting the defendant for 
the space of twelve months next after his leaving or being dismissed 
from carrying on the business of a hay and straw merchant, 
extended to the United Kingdom, France, Belgium, Holland, or 
Canada. This was held to be reasonable and capable of enforce- 
ment in so far as it applied to the United Kingdom. And if we 
may refer to a case’ which turned upon'tke sale of a business, in 
Thorshn Nordenfelt v. The Maxim Nordenfelt Guns and Ammuni- 


tion Co., Ltd. ((1894) A.C. 535), a patentee and manufacturer of — 


guns.and ammunition for purposes of war, covenanted with a com- 
pany to which his patents and business had been transferred, that 
he would not fot twenty-four years engage, except on behalf of the 
company, either directly or indirectly, in the business of a manu- 
facturer of guns or ammunition. It was held, affirming the decision 


of the Court of Appeal, that the covenant, though unrestricted as to 
space, was not, having regard to the nature of the business and the 
limited number of the customers (namely, the Governments of 
this and other countries), wider than was necessary for the pro- 
tection of the company, nor injurious to the public interests of this 
country ; that it was valid, and might be enforced by injunction. 

The law upon restrictive covenants was thus admirably 
summarised in the head-note to a case tried in 1892 :— 

“Where a covenant in restraint of trade is general, that is, with- 
out qualification, it is bad, as being unreasonable and contrary to 
public policy ; where it is partial, that is, subject. to some quali- 
fication either as to time or space, then the question is whether it is 
reasonable, and, if reasonable, it is good in law. In considering 
the question of reasonableness, the points to which the attention 
of the Court is specially directed are the limits of time and of 
space, and the protection required for the trade of the covenantee, 
this latter point involving the examination of the nature and 
extent of the trade. The reasonableness depends on all the cir- 
cumstances, which must be duly weighed in each-case. If the 
restraint is greater than can be possibly required for the protec- 
tion of the covenantee, the covenant is unreasonable; but if the 
restraint is not greater than can possibly be required for the pro- 
tection of the covenantee, it is not unreasonable; and where the 
covenant is qualified as to time, the burden lies on the covenantor 
of showing that the restraint is unreasonable.” 


THE ELECTRICAL TRADE: A-CO-OPERA- 
TIVE PROPOSAL. 


has been written in the pages of the ELEcrRicaL 
Review concerning the position of the electrical trade of 
this country. Various contributors and correspondents have 
advanced their theories as to the causes of the unsatisfactory 
condition of different departments of the industry, and 
having diagnosed the indisposition in the light of their 
own experience, and from their own particular points of view, 
they have suggested many remedies. 

But there are amongst us those who, in view of national 
policy, set aside as hindrances, rather than aids, in righting 
what is wrong, the shibboleths of politicians who clamour for 
moe nursing care from the authorities in power. The 
exercise of greater enterprise and initiative in seeking 
business—whether that business be represented by dynamsos 
or motors, by what are broadly understood as electrieal 
supplies, or by electricity itself—is urged by some as the 
best course to pursue in order to secure betterment. Some 
who have gone by this way have said that experience 
has proved it to pay. Another class of contri- 
butor to the inquiry says that our works were 
put down for a bigger demand than the actual course of 
business has warranted ; that in order tosecure work enough 
to keep these big factories in operation, undercutting has 
been resorted to in an almost reckless fashion; that a 
coming-together of the undercutters with a view to an 
“understanding,” ensuring a cessation of throat-cutting 
competition, is desirable. | Here they are told that frequent 
attempts have been made to bring about such “ under- 
standings,” but with only failure as a result, because some 
of the principal firms concerned would not agree to fall into 
line. In dynamos and motors and engines we believe it was 
so; in conduits for electric wiring there was not unanimity ; 
but in some smaller lines the members of certain trades who 
happened to be members of the Electrical Manufacturers’ 
Association were reported to be successful in efforts to raise 
prices when the increased cost of materials rendered it 
imperative. The Cable-Makers’ Association is, we believe, 
the most successful of all efforts made in the direction of 
mutual co-operation. 

The over-production argument has been met in two ways, 
one being the advocacy already mentioned, of seeking enter- 
prisingly for new outlets for trade ; the other is the answer 
made by the chairmen of a number of our electrical manu- 
facturing companies for the past year, when they indicated 
that they were broadening their sphere of operations and 
taking up certain general engineering lines. 

It is necessary that the reader should have the whole of 
the foregoing circumstances:of the situation in mind in order 
to prepare the gronnd for what follows. 

In the first issue of the ExxorricaL Review for the 
current year we made a brief announcement to the. effect 
that a new organisation had been born under the title of 
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“Wholesale Electric Traders,” “consulting experts and 
trade organisers,” with the main object of bringing 
together for mutual benefit the many and varied interests 
of the electrical trade, profession, and existing associations. 
We then hoped shortly to be able to give some further 
information. 

After eight months—a period which has been employed 


‘in battling with a few of the preliminary difficulties that 


have come across the path of the promoters—we are now 
enabled by Mr. ©. S. Northcote, M.I.E.E., who is the 
originator of the proposal, and is chairman and manager of 
‘“* Wholesale Electric Traders,” to indicate a few of the main 
ideas embodied in his scheme. 

The basis of the proposal is the belief that the various 
interests in the electrical industry may benefit by adopting 
measures of a wholesale co-operative kind. Electricity 
supply authorities, electrical manufacturers, contractors and 
consumers are all considered likely to profit. The elec- 
tricity suppliers are to be able more energetically to canvass 
and educate the prospective consumer ; the consumer is to 
come on eagerly because he can get electricity a decimal 
point of a penny per unit cheaper, and because co-operation 
will somehow lessen the cost of installation. This reduced 
cost of installation wili be possible, because the cost of 
manufacturing all the various parts is to be lessened some- 
what as follows. Contractors and others, including, we 
believe, supply authorities, who are in touch with the pro- 
bable requirements of a district or area of supply, 
are to indicate their wants through a buying depart- 
ment at a central Bureau, which will negotiate con- 
tracts with such manufacturers as are among 
its members. These members, who will have engaged to 
keep a considerable percentage of goods in stock, will be 
able to spread their turnover more evenly over the whole of 
the year. This should enable a better regulation of their 
affairs, and thus, it is expected, would add to the amount of 
their profit. It is suggested that there are many incidental 
features by means of which electricity supply and commercial 
undertakings would be aided in the: progressive conduct of 
their businesses. The combined associations might, by 
means of this joint organisation, be able, among other 
things, to make stronger representations to the Government 
Departments regarding the various interests of the industry 
than in their present isolated groups is possible. 

An item in the programme would be a big permanent 
exhibition and showroom, where contractors and others could 
go to see thé goods of members of the organisation and 
make their selections. We do not know whether this would 
be intended to supplement the fine electrical §show- 
rooms that many electrical manufacturers already maintain, 
or whether it would be a substitute for them. We cannot 
see that it could effectually be the latter. Each member, in 
paying for his own exhibit, would be paying for the exhi- 
bition of the manufactures of the whole, his rivals among 
them, we presume. But our readers may themselves elaborate 
the possibilities. 

Broadly indicated, the above are the main lines along 
which it is thought that a Co-operative Electrical Move- 
ment might proceed. Oo-operation in publicity methods 
from the supply undertakings point of view is possible and 
desirable, and mutual co-operation of associations as repre- 
sentative organisations, to safeguard and further the general 
interests of electrical industry and endeavour may also 
be so, but we cannot help feeling grave doubts whether 
the idea of co-operation can be applied to the manufacturing, 
buying and selling departments of the electrical industry at 
the present time. Its success could only be assured by every- 
body of any importance throwing in his lot, and that we 
think is hardly within the realm of probability. If it be 
practicable there still comes in for attention the 
question whether it is desirable. While, perhaps, lessening 
reckless competition, would it not also make for the suppression 
of initiative, enterprise, and healthful competition? We 
should like to hear the views of manufacturers, and, indeed, 
of electricity supply station men, as to their feelings in regard 
to the whole subject—can co-operative action or treatment be 
applied to the electrical trade of this country in such a way 
as to remove any appreciable part of the present difficulties, 
or make for a aah ter electrical development than is 


.to be reasonably anticipated in the ordinary course of 


things few years? 


NOTES. 


To Our Readers.—lIf some of our readers should find 
difficulty in obtaining at certain railway stations copies of the 
ExscrrRicaL Review, we would suggest their immediately ordering 
direct from us, or through agents near the said railway stations, 
but not directly connected with the bookstalls thereat. 


Municipal Tramways Conference.—The forthcoming 
Conference (from September 25th to 27th inclusive) of the Muni- 
cipal Tramways Association, in Manchester, will be presided over 


' by Mr. J. McElroy, general manager of the city tramways, who 


is president of the Association for the year. The members, 
numbering about 300, will be officially welcomed by the Lord 
Mayor and members of the Manchester Tramways Committee. 


Exhaust Steam Turbine Installations.—On the 
advice of Messrs. Merz & McLellan, of Newcastle-on-Tyne, a con- 
tract for exhaust steam turbine plant has been placed with Messrs. 
Willans & Robinson, Ltd., by the Waste Heat and Power Co. The 
turbines are for installation by the above company at the works 
of Messrs, Sir B. Samuelson & Co., in Middlesbrough, and will be 
used for generating power which will be retailed to users of elec- 
trical“ power in that neighbourhood. The two turbine sets are each 
capable of giving a normal output of 1,350 kw. at a speed of 2,400 
B.P.M., and they will be coupled to three-phase generators giving 


. 8,000 volts pressure at 40 periods. The turbines in question are for 


working with exhaust steam from, the blowing engines, which latter, 
up to now, have been working non-condensing, and one of the special 
features of the plant is that all steam exhausted from these engines 
must be condensed, whether passing through the turbine or not, #.¢., 
the condensed steam must be delivered back into the boilers whether 
the power has been used up or not. This arrangement necessitates 
special valves, as the steam not required by the turbines is short- 
circuited into the condenser. Each turbine will deal with 40,000 lb. 
of steam per hour at 16 lb. absolute pressure and superheated to 
100° F., and will be capable of working up to an overload of 
2,000 xw. for periods of eight hours. The turbines will exhaust 
into'a surface condenser, also built by Willans & Robinson, and 
designed for maintaining a vacuum of 29 in. at full load, when the 
condensers are fed with circtilating water at 60° F. The air-pumps 
will be of the three-throw Edwards type. 

In addition to the two exhaust steam turbines just named above, 
Messrs. Willans & Robinson have in hand two exhaust steam 
turbines of 1,000 kw. each for a South Wales colliery, and one exhaust 
steam turbine of 500 kw. for a colliery in the Stoke district, from. 
which ~it will be apparent that the Willans-Parsons turbine is 
being extensively adopted for working in conjunction with exhaust 
steam. 

-Fatalities.—On the 6th inst., at Dawdon Colliery, 
County Durham, two men were killed and four injured by the fall 
of an-electric cable, which was attached to an electric lamp that 
was being used in the examination of the shaft. Some shots had 
been fired in the pit, and the men afterwards descended in a 
“kibble” to see if the shaft was safe. At the inquest at Seaham 
Harbour on the 11th inst., before Coroner Cadle, John William 
Johnson, a sinker, said they were about 15 fathoms from the 
bottom, when they heard a noise, and immediately afterwards the 
electric lamp cable fell upon them. James Swinburne, engine- 
wright, spoke to having examined the cable on the morning of the 
accident, and, as far as he could judge, everything was in proper 
order. In witness’s opinion, fusing caused the cable tojbreak. He 
did not think there was any flaw in the cable. Arthur 
Andrews, electrical engineer, of Messrs. Reid, Ferens & Co., said 
they supplied the cable to Dawdon Colliery. Before being sent 
out cables were usually tested. The cable was placed in position under 
witness’s supervision, and he considered it ample for the purpose for 
which if was intended. It was wrapped in jute and armoured 
with galvanised iron wires, and then it was dressed with jute and 
copper wire. The cable was stronger than that usually supplied for 
the purpose. Witness had examined ‘the cable since the accident, 
and he was of opinion that it had broken in consequence of fusion, 
which would lower the breaking strain of the armour.—Robert 
Curry, engineer, said he had also examined the cable, and, in his 
opinion, the breakage could only be due to fusion.—Coroner Cadle 
said it appeared to have been very conclusively proved that the 
accident was due to fusion alone, Every precaution had apparently 
been taken, and he did not think any blame attached to the 
management.—A verdict of ‘‘ Accidental Death ” was returned. 

On the morning of September 6th one man was killed and another 
injured by a passenger train which came along behind them round a 
sharp curve at Morecambe. It appears that deceased were part of 
a gang working by the side of the permanent way in connection 
with the electrification of the Midland Railway Co.’s section 
between Morecambe, Heysham and Lancaster. The jury in 
bringing in a verdict of “ Accidental Death” added a rider to the 
effect that snfficient precaution had not been taken to protect the 
workmen at that particular point. 


Appointments Vacant.—Junior assistant engineer in 
Business Department of Birmingham Electric Supply Department 
(£100 per annum); mechanical engineer for a Liverpool Public 
Institution (£3); assistant engineer (as canvasser) for the Hammer- 
smith Borough Council Electricity Department (50s.); storekeeper 
for the Beckenham U.D.O. electricity department; shift engineer 
for Battersea Borough Council (£117), 


Lightning Disaster.—A Central News dispatch states 
that five workmen were killed and 25 injured through > 
ey an electric power house in North Oarolina on y 
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Peat as Fuel.—lIt is stated that a large central station 
is being established in connection with the East Friesian moors by 
the Hanseatic Siemens-Schuckert works of Hamburg and the 
Augsburg-Nuremberg Machine Works Co. The station will in the 
first place serve to supply power for the working of electric ploughs 
and other agricultural machinery on the moorlands; and secondly, 
provide light and power over an area of 31 miles, that is to say, 
over the whole of East Friesland from Leer Emden to Wilhelms- 
haven. It is intended to use the available supplies of peat on the 
spot for fuel, and a group of Rhenish manufacturers recently made 
trials of a new system for the conversion of peat into gas. The 
station is to be completed in the present year. ; 


Dundee Cable and Coal Coxtracts.—Our Dundee 
correspondent writes :—At present the Town Council is busy over 
the arrangements for the erection of its new generating station, 
and recently it invited offers for the high-pressure and low-pressure 
cable systems. The cost of this part of the work amounts to about 
£12,000, and with the reduction in the price of copper, and the fact 
that there appeared to be considerable competition among im- 
portant British firms as to who should carry out the work, it 
seemed possible that a big saving would be effected on the original 
estimates. But the difference in the offers which were received by 
the Electricity Committee has turned out to be surprisingly small. 
To several Councillors this seems to indicate that an understanding 
exists among the large firms in regard to big contracts, and this 
belief is strengthened by the fact that in some contracts amounting 
to such a small sum as £100, differences of from £30 to £40 are 
quite common. Other members believe that were Continental 
firms allowed to quote there might be a big difference in the offers 
of British firms. The Committee bal a meeting on Wednesday 
last week, when Mr. Harry Richardson, the engineer, was authorised 
to take in fresh tenders, and in coming to this decision the Com- 
mittee was mainly influenced by the present position of the copper 
market. When the specifications were issued the price of copper 
stood at £85 per ton, but when the Committee met to consider the 
offers it was quoted at from £75 to £76, and the market showed 
signs of going even further back. Therefore, by marking time, the 
Committee hopes to benefit from a further fall in the market. 

At the Town Council meeting on Thursday last week, a member 
moved the disapproval of a minute of the Electricity Committee 
with regard to the coal contracts for the electric station, and 
further alleged favouritism in the matter of placing the contracts. 
The motion having been seconded, Mr. Don, the convener of the 
Committee, stoutly repudiated the charge of favouritism, and said 
he was sure that none of the members of the Committee had 
favouritism in their minds. The electrical engineer made every 
effort to carry out the motion passed at the previous Council 
meeting, but it was found impossible. The Committee were in 
this fix because they tried to do fairly by the coal contractors of 
the city and “cut” their own department in the interests of the 
coal merchants of Dundee. By showing favouritism to the coal 


- merchants of Dundee against outside contractors they had reduced 


competition, and not only so, but their coal consumption had gone 
up considerably per unit, irrespective of price, simply because they 
had taken an inferior coal to please the local merchants. In future, 
instead of confining themselves to Dundee contractors, they would 
include outside firms, and give outside contractors the contracts if 
they were a penny under local tenders. The Committee’s decision 
was approved. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExmoreicaL Review posted as to their movements, 


Central Station Officials.—Mr. W. B. Turner has 
resigned his position as chief assistant engineer to the Wycombe 
(Borough) Electric Light and Power Co., Ltd., having joined the 
staff of Mr. A, J. Fippard, consulting engineer, Victoria Street, 
Westminster. 

At a gathering of the staff of the Sheffield Electric Supply 
Department, on Thursday, the 5th inst., Mr. S. E. Fedden, the 
general manager, presiding, a presentation of a case of Icutlery 
was made to Mr. F. A. as a token of the staffs’ good- 
will towards him on the occasion of his marriage to Miss M. K. 
Moss, of Rugby. 

Ms. J. G. WestLake has resigned his appointment as shift engi- 
neer at the Battersea central station. 

Mr. O. F. Francis, burgh electrical engineer, Kirkcaldy, has had 
his salary of £300 per annum increased by £50. A proposal that 
the increase be £100 was defeated. Mr. Francis has a great 
deal of extra work in connection with the tramways. 

The Port Elizabeth Lighting Committee last month recommended 
to the Town Council that Mz. H. J. Houpzr should be permanently 
appointed electrical engineer. This was unanimously approved. 

e South Shields Council last week voted £75 to Mz. CawTERa, 

the borough electrical engineer, gn account of out-of-pocket 
s incurred in consequence of injuries sustained in Janusry, 

1906, while carrying out duties in connection with the tramway 
construction. There was a lengthy debate, in which one Councillor 
Dunlop, member, making gentlemanly remarks, 
calling other speakers not o party “dirty fakirs,” “liars,” 
“ ¢ommon traitors.” But he only succeeded in getting one other 
vote beside his own against the grant, it transpired that for 19 


weeks Mr. Cawthra was in the doctor’s hands, and for four or five 
days his life was practically despaired of. 

Ma. W. Hupson, on the occasion of his severing his connection 
with the North of Scotland Electric Light and Power Co., to fill 
another position, was presented at Montrose with two beautifully 
painted panels, having black-and-gold frames, and Mrs. Hudson 
was made the recipient of a handsome brooch of solid gold. Mr. 
Watkin, secretary of the company, in the unavoidable absence of 
Mr. Hills, the manager, made the presentation. 


Tramway Officials.—On Wednesday evening a special 
gathering was held in the Recreation Club Room of the Waltham- 
stow Tramways, the occasion being the presentation of a testi- 
monial to Mr. J. F. Norra, rolling stock superintendent, on his 


appointment as assistant engineer to the Para Electric Railway and - 


Lighting Co., Brazil. Mr. G. R. Spurr, electrical engineer, made 
the presentation, and was supported by Mr. W. Murray, tramways 
manager. The present consisted of a leather dressing case, the 
fittings mounted in solid silver. An elegant gold curb bracelet 
was also presented to Mrs. North. A musical programme was 
rendered by members and friends of the tramway staff. 


General,— Messrs. C. P. Sparks and H. C. Sparks 
have commenced business as consulting engineers under the style 
of “Charles P. Sparks,” at 49-51, Moorgate Court, London, E.C. 

Sir Srpney Hourcurnson, Director-General of Indian Tele- 
graphs, retired on August 3rd last, and the Government of India 
has nominated Mr. T. D. Berrington to the vacant post. 

Mr. Donatp Ropertson has been appointed secretary to the 
Department of Posts and Telegraphs of New Zealand, vice Mr. 
William Gray, I.S.0., deceased. 

Mr. G. R. CaLLanDER, late of the Metropolitan Electric Supply 
Co., Ltd., of London, has now joined the London staff of the 
Stirling Boiler Co., Ltd., at 25, Victoria Street, Westminster. 

Mr. Hopeson, electricil engineer, Halifax, was married 
at Halifax on September 5th to Miss Ethel Ward, younger 
daughter of the Mayor of the borough (Ald. R. D. Ward). Amongst 
the presents was a silver tray from the Town Council. 

Mr. Cuas. W. Lunp, A.M.Inst.E.E., Assistant Superintendent 
of Telegraphs, Colombo, Ceylon, is at present spending a holiday 
in this country. 

The following ges have been made at the Brush Electrical 
Engineering Co., Ltd.:—Mr. W. L. Mapaun has been appointed 
vice-chairman ; Mr. B. Broapuurst and Mr. J. J. Srmrvrrz, joint 
general managers; and Mr. F. M. Hopson, secretary and chief 
accountant of the company. 

Mer. RosENBuscH has opened an office as consulting 
engineer at Queen Anne’s Chambers, Westminster. 

Obituary.—The death recently occurred of Mr. Jonn 
McItwser!tH, who, after 40. years’ service in the Post Office, retired 
three years ago from the office of Superintendent of the Telegraph 
Department of the Southport Post Office. 


CITY NOTES. 


United Electric Car Co., Ltd., Preston. 


Tue directors’ report for the year ending June 30th, 1907, states 
that the works have been efficiently maintained as regards buildings 
and machinery, the cost of which has been charged against revenue. 
After paying debenture interest amounting to £2,500, and charging 
£6,106 for depreciation, the profit for the year is £20,460, to 
which is added £2,136 brought from last year, making a total of 
£22,596. After deducting preference dividend for the six months 
ending December 31st, 1906, £3,000, there is an available balance 
of £19,596. The directors recommend the payment of preference 
dividend for the half-year ending June 30th, 1907 (paid July 1st, 
1907), £3,000; to write off balance of the preliminary expenses in 
connection with the purchase of Hadley and Manchester Works 
and the issue of preference shares, £2,000; a dividend on the 
ordinary shares of 5 per cent., less income-tax, for the year ending 
June 30th, 1907, £7,560; to carry to general reserve fund, £2,000, 
carrying forward £5,096. 

Last year the dividend was at the same rate, nothing was carried 
to reserve, and only £2,136, as above, was carried forward. 


Buenos Ayres and Belgrano Electric Tramways 
Co., Ltd.—An extraordinary general meeting of this company 
was held on the 9th inst. at Winchester House, Old Broad Street, 
E.C., when a resolution was passed approving the completion of 
the purchase of the property agreed to be sold by the contract, 
dated April 20th, 1907, made between the company and La Com- 
pagnie Générale de Tramways de Buenos Ayres on July 1st, 1908, 
notwithstanding that 12 calendar months’ notice of intention to 
complete the purchase on that date has not been given, pursuant to 
clause 9 of the said contract. Mr. J. B. Concannon presided. 


South Metropolitan Electric Light and Power Co., 
Ltd,—The transfer register for 44 per cent. first mortgage deben- 
ture stock will be closed from 17th to 30th inst., both days inclu- 
sive, for the preparation of warrants for payment of interest. 

Culoride Electrical Storage Co.. Ltd.—For the 
past year the directors recommend a dividend of 10 per cent., 
£5,000 is to be placed to the reserve fund, and £12,382 carried 
forward. Last year the dividend was at the same rate, £8,000 was 
placed to reserve, and £6,877 was carried forward. 

Prospectus. Peruvian Rubber 00., Lid—This com- 
pany has been offering for subsctiption 100,000 shares of £1 each 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 


Fort- for ute 
Locality. night of | Total to date. miles 
ended. fortnight. wks. open. 
Aberdeen .. ;Sept. 4 | 3,225 |\— 312 14 21,888 — 302/144)... 
Ayr .. oe | 679 13/17 6,738 |— 168 | 8 | 
992 |— 148 | 36 28,758 |— 1,219 | 18 | .. 
Belfast oo 55 7,241 |\— 97 | 28 84,697 |+ 4,815 | 40 
3irkenhead .. el — 46 | 23 24,693 |— 485 | 18°53) .. 
Corp.| ,, 7 | 12,328 238 | 188,958 
Blackburn ..  ..| 2,886 |+ 116 238 | 26,411 |4 1,185 
Blackpool Corp. ..| ,, 6| 4,444 |— 624|.. | 34,125 |— 9,652 |11°87| .. 
—Fleetw’d.| ,, 2,957|— 891, 9 15,165 |— 1,874 | 8°25) .. 
Bolton oo gs 8 | 4,709 196 | 28 58,781 |+ 2,854 | 26 | .. 
Bournemouth ..| ,, 4,951|— 20/299 | 42,699 |+ ‘558 |21°5| 93 
Bradford .. 7] 9,575 |— 174 | 28 | 109,864 |+ 6B} .. 
Brighton .. » 8] 2,864 |— 251 | 28 188 |— 2,752 | .. 
istol ee! 6 | 10,751 |— 283] .. 28°65 .. 
Brit. Elec, Trac, Co. 
Airdrie ..  ..| Aug. 30 458 |— 11/| 84 7,598 44 | 8°65) .. 
Barnsley .. 30 388 |—_ «ss | 5,759 |+ 49) | 
Barrow .. eo} 617 |\— 44) 8,903 |— 159 | 5°87) .. 
Cavehill .. 30 199 66| ,, 2,977 |— 658 )|*.. oe 
Devonport 1,051 /— 11] ,, 15,816 |— 159 | 8°85) .. 
Gateshead.. oo! 80] 2,048 |4+ ,, 84,487 |+ 851 |11°25) .. 
Gravesend 30 563 |— 26] 4, 8,489 65 | 65)... 
Greenock .. oo | op 80] 1,415 |— 218; ,, |— 644 | 7°25) .. 
Hartlepool 30 724 ,, 10,018 628 | 6°72/ .. 
Kidderminster ..| ,, 30 814 4,211 |\— 150/.. |. 
Leamington eo] 55 391 |— 10) » 5,524 |\— 747) B 
Merthyr .. | 4421+ | ° 7,190 |+ 866| .. 
Metropolitan ,, 307) 10,736 |+2,829 | ,, | 157,883 |+35,387 oe 
Middleton. . » 30) 872|— 92] ,, | 19,048 9817] 8B] 
Mid. JointGom’tee | 30 | 12,056 |+ 105| | 193692 9,090/.. | 
Oldham — Ashton; ,, 1,822/|— ,, 20,774 |+ 870 | 9°18) .. 
Peterborough ..| ,, 30) 298 /— 24] ,, 4,874:|— 974 | 6°81) .. 
Potteries .. ..| ,, 8,630/+ ,, 64,057 |+ 1,789 ee 
Rothesay .. «-| 5, 30; 1,080/— 74| y, 8,845 |\— 676 | 2°75) .. 
5. Metropolitan 80] 1,977 27,948 es 
Swansea .. 55 80) 2,867 887] ,, 81, + 1,928 | 66 ., 
780 32) ,, 8,754 |\— 748 | 8°75) .. 
eston-s-Mare ..| ., 28 842 | — 77! 4, 5,191 |» 568; 8 | 
?Worcester.. 6389 |— ,, 9,757 295 | 6°95) 
Wrexham.. 232 |— 8,514 8B | | oe 
Yorks. Wool. Dist.) ,, 1,875 |— 177) ,, 82,825 |+ 1,821 /17 |.. 
Miscellaneows ..| ,, 30 538 7,745 |— 1€5 | oe 
ley |Sept. 7| 2,608/+ 2!.. 75) .. 
Burton-on-Trent ..| ,, 8 601 |— 40 | 23 6,946 364 | 11 | 15 
Bury .- oe wed 24,794 10°5| 
+Cardift Aug. 81 | 2,239 98 | 29 49,566 |+ 1,771 |15°87) ., 
Carlisle Sept. 7 391 |— 70 | 36 6,255 |— 605 | .. |.. 
Chatham and Dist »  65| 1,641 |\— 288 | 36 25,959 |+ 1,828 |12°84| 2°55 
.. 4, | 1,012 |— 181 | 36 16,749 |— 740 | 9°89) .. 
Croydon .. .-| ,, 6| 3.044 |— 182 | 98 33,748 |— 2,019 | 12 "15 
arlington .. ..| ,, 7| 448/— 11 | 28 
en oe eed! q 627 |— 25 | 23 5,928 |\— 62 | 4°86); ., 
Dover 595 |— 110 | 238 ¥ — 804 4°95] .. 
Dublin ee 5, 6 | 16,448 |+2,811 | 82 74,760 |+16,505 |54°25) 
dee eel. 4] 2.470 /— 50] 16 8.564 |+ 958 | 18 "5 
East Ham .. 7 | 1,903 |— 65 | 98 21,582 476 | 775! .. 
4Exeter eo oe | Aug. 98 740 40 / 21 7,081 |+ 590 +5 
Glasgow .. Sept. 7 | 35,742 178/14 | 246,489 |+ 8,081 [89°95| 
jHuddersfeld | Aug. 81 |. 1,692 |+ 29 | 22 85,788 |+ 1,690 | 28 |... 
ull .. oe e-| Sept. 7| 4,819 812 | 28 55,862 2,815 | 18 | 
Ipswich ee | Aug. 31 527 |— 57 | 92 9,658 787 10°65) 
Isle of Thanet ../ Sept. 8,298 72 | 36 8380 |— 927/11 
Kilmarnock 303 |— +22 | 16 2,741 |— = 61 | 4°95) 
Lan’kshireTrm. Co, » 5] 2,708 726 | 36 41,829 |+10,888 | 16°82) 8-26 
Lancashire United | 2,841 |+ 571 | 86°} 45,200 |+11,349 | 88°5 
ee} 7 | 18,176 | 23 | 159,817 | + 5,748 65 
+Leith ee | Aug. 81 499 |— 15 | 154 8,650 |+ 17| 6 oe 
Liverpool .. 4, 81 | 21,975 |\— 429 85 | 881,774 |+ 6,924 | 104] 
ttL:0.c, oe 5, 24 | 30,778 |+4,525 | 21 | 657,682 |+103,128/ 117g { 19°87 
London United ../| Sept. 6 | 16,596 |+ 803 | 854 3901 }+ 7,397 | .- |. 
Lowestoft .. ..| , 7 888 |— 49 9,942 981) 8°56) .. 
Manchester 7 | 80.618 |+ 769 | 23 | 348,727 |+24,897 | 172 | 15 
Newcastle .. eo] ss 7,954 |— 125 | 28 91,195 Thee 
Newport .. 1,868 /— 25 | 28 16,710 | + 1,579 | 14°65 | .. 
Northampton 985 |\— 66 | 225} 10,845 [— 65 
Oldham ,, | 4071 |+ 198 | 28 | 47,125 2,894 |98°75| 
Pontypridd .. ..| , 7 519 |+ 165 | 28 6,183 }+ 2.154 | 6 1°25 
Portsmou' 7] 2,876 |— 812 | 23 | 49,986 |— 2,684 | 14°5| .. 
eo ee | 4] 1,585 85] .. 
Reading .. 660 63 14,486 |— 676 |18°25) .. 
Rotherham... ..| ,, 5! 1,262|+ 223 18,775 |+ 2,098 | 10 "66 
Salford 5, 8 | 9,402 |+ 178} 23 | 109,509 |+ 2,492 | 88°9! .. 
Sheffield » 8] 11,198 |+ 812 | 24 | 183,788 |+ 5,577 .. 
Southampton eo} o» 4] 2.878 |+ 60) 223 24,016 |+ 689/.. 
Southend-on-Sea ..| ,, 1,347/— 27 28 10,658 |— 894 | .. ee 
Sunderland... ..| ,, 8} 2,990 |— 266 | 23 880 546}... 
| 952 |— 50 | 86 16,726 |+ 687 | .. 
allasey .. » 1,€63|— | 20,511 889 | 8-72 
Walthamstow 7] 1,408 |— 656) 28 15.105 |— 196; 9 
West Ham .. » 5] 4.848 128] 98 | 54,750 |+ 1,101 | 149] 
Wolverhampton ..| 1,714 |— 22 19,891 |+ 249/125) 
Yorks. W. Ri » 8| 2,588 |+ 707 | 36 41 645 
Baker 8t.-Waterloo | ,, 4.165 |+1,412| 10 | 22,775 |+ 9,595 | 1 
Cen. London Rly. » 8821 |—1,768 | 10 48,277 |— 6,728 
Char. +,Eus.Hamp,| ,, 4,700 10 25,065 we .. 
ity & 8. Lon, ay. »  8| 5,751 |+1,027 | 10 80,381 |+ 6,287 | 73 | 115 
G.N, ana City Rly. — 66/10 15,795 |+ 80| .. 
G.N.,P’dy.&Brmp.| , 7/| 7,175) .. 10 650 
L’ pool Overh’d » 8,069/+ 69) 10 16,902 | + 1,076 | 68 | 438 
Mersey Railwa 7| 8497/4 247) 10 18,157 |+ 1,418 | .. 
Metropolitan Rly. ” 8 | 28,228 |+ 684/10 | 146,498 4,430 | 24°6) ., 
Met. District Rly, » 8|18671|— 8/10 | 72,486 462] 94 | 
Anglo-Argentine .. ” 9 830 |+ 2,128 | 86 592, +658,411 | 48 oe 
ee ee | Aug.16 | 10,068 |+ 505 | 328 + 3,478 | +56 
16,225 | 41,039 | .. os ee co | 
Columbia Riy. July 81,176 |+9,948 | .. ee. | 
Sept. 7 | 8,245 |+ 3869) .. oe Ss 
Cape Electric T. Ld. May 12,710 
§Geneva  .. July |+ 781) .. es oe 
Aug. 4,549) .. 85 | 81,955 ee 
eo} 1,249 279 | 85 + 8,093 |12°75] 2°25 
(W.A,) Sept. 2,661 142/ 85 | 50,848 1,750 | «4 


STOCKS AND SHARES. 
Tuesday Afternoon, 
Stook Exonanaz business is still in a quiet, apathetic condition. 
The investor continues to make moderate purchases, but their 


volume is hardly sufficient to counteract various financial infiu- 
ences, such as dearer money prospects, which tend to depress 


,markets. Consols, however, display a faint inclination to improve, 


and the buying movement in Home Railway securities advances 
spasmodically. Electric lighting shares, however, are dull. 

London’s traffic problems have again come to the front of late; 
in consequence of the disastrous results achieved by the London 
General Omnibus Company, and the figures announced by some of 
the tube railways. The latter may be regarded by certain people 
as satisfactory, but the average stockholder probably takes other 
views, and wonders why in the name of common-sense a general 
agreement cannot be reached as to fares, &c , such as would render 
the matter of transporting all these millions of people a profitable 
business instead of, at best, an inadequately-paid industry. 

Comparison of yields to be obtained from various stocks in the 
tube and underground railways, will show the following statistics, 
which are not without their interest at the present time. It must 
be remarked that in most cases the market is very limited, but the 
quotations are accurate enough so far as buyers are concerned ; it 
is when this sort of stock comes to be realised that difficulty some- 
times arises. 


Dividend. 


Stock. Par cant, Price. Yield per cent. 

” 94 3814 6 

let Pre f. 88 80:9 

. Met. District Rent Ch. ee ee 3 68 415 8 
ist Deb. .. ae “t 6 126 415 8 

Central London Ordy. 34 86 
De on 4 104 216 

City and South Ordy . As as 24 47 415 9 
Deb. oe | 104 3 16 

“ Bakerloo Deb. 4 90 
Charing Cross and Euston Deb. <. | 4 88 416 & 
Great Northern Piccadilly Deb. .. | 4 84 415 8 


Those not personally interested in the market may see a gleam 
of humour in the fact that the First Debenture stock of the Met- 
ropolitan Railway pays three times as much on the money as the 
Ordinary stock does, under the present dividend capacity of the 
latter security. 

Electricity Supply issues, as already noted, are dull, and the 
rise in the price of coal has brought}in a few sellers of Ordinary 
shares. City of London Preference fell 4 to 11, and both classes 
of Metropolitan Electric are lower. The rise in the price of coal 
is regarded askance. London Electric Debenture was marked 
down 14. An exchange of Charing Cross Preference into the City 
Undertaking Preference caused 4 fall in the former, which fraction 
was tacked on to the latter shares. The provincial list has been 
perfectly quiet. 

British Westinghouse Debenture stock enjoyed another lift of a 
point, bringing the price to 624. The Brush Debenture stocks are 
slightly lower, but Castner-Kellner 44 per cent. Debenture stock 
has advanced 2, the steady progress of the company serving to 
direct attention to the low price of the prior-charge issue. Edison 
and Swan shares at 1,5; are 4; lower, and so are Cromptons 
at 

ecctie descriptions merely mark time. The quotation for 
Dublin United continues to wander about, but the official price 
need not be taken too seriously. Buenos Ayres and Belgrano 
shares advanced upon the confirmation of the purchase agreement 
Anglo-Argentine Preference are now quoted as 6 per cent., not 
per cent., shares. 

The solitary change in the railway list is that Great Northern 
and City Preferred shares are down to 30s. middle. 

‘ Steady investment buying takes most of the stock as it comes into 
the Telegraph department, and Telephone varieties are equally 
wanted at the present prices. Anglo-Americans and Commercial 
Cable Debentures have eased off a little, while Western Telegraphs 
are also slightly down. There are no other alterations, and in the 
Telephone list the fluctuations this week are nil. 


New York Traction Companies.—The 7imes New 
York correspondent says that the directors of the Interborough 
Metropolitan Co., the holding corporation of nearly all the traction 
companies in New York City—surface, elevated, and subway—has 
decided not to declare any dividend on the company’s preferred 
stock for the current quarter. The previous quarterly dividends 
have been at the rate of 1g percent. It ‘had been rumoured for 
some time that a dividend:would not be paid, but this was stsenu- 
eusly denied. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done | ,,-. 
Res Closing Closing Rise + | Present 
Present or Dividends for the last A A week ended - 
NAME, Quotations Quotations or Yield 
Issue. i Share. four years. Sept. 8rd Sept. 10th. ss i Fall —| per cent 
1908. | 1904. | 1905. | 1906. Highest, Lowest. £8. d. 
25,000 | Amazon Telegraph Nos. 1 to 25,000 10 Nil} Nil | .. 8— 3% 3 Nil 
149,600 oO. 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil} Nil|}5%|5%]| 8 — 8 85 — 88° re we 613 8 
660,660 Anglo-American Telegraph .. : . | Stock | 61s ae 83% | 32% | 60 — 63 — 68 614 as = 6 38 0 
8,169,670 Do. do. do. 6% Pref. Stock | 6% | 54% |6% 16% 105 106 5 12 18 
8,169,670 | Do. do. do. Deferred Stock | 2s. | Nil 4% | 13% | 17Z— 18 17%— 18 183, 1738 | —3 914 5 
50,000 | Anglo- Portuguese Tel., 5 % Mort. Deb. Stock Red. 100 -- 15% |5%| 99 —102 xd} 99 —102 «eo 418 0 
44,000 | Chili Telephone, Nos. Lto ,000 5 7 8%18%18% 6j— — 610.4 
2,097,680 | Commercial Cable Stlng. 500 year 4 % Deb. 8 Sk. Red. | Stock | 4 4%14% 14%] 92 — 914— 9: 92% 914 —4 457 
16,000 | Cuba Telegraph .. 10 0 5% 15%15 % — 7 613 4 
6,000 Do. 10 % Pref. 10 % % |10 % 110 % | 1 1 # 519 6 
12,981 | Direct Spanish Telegraph, Ord. we 5 4%14%14%14% 8 6 
6,000 do. 10 % Cum. Pref, 5& [10 % % {10 % % 9 — 56 5 8 
80,000 De do. 48% Debs. iv 50 44% | 44% | 44% | 4496 | 98 —101 98 —101 ae a 818 2 
60,7101} Direct United States Cable 20 3% ae 43% | 48% | 148— 165 144— 15 6 3 4 
57,000 | Direct W. India Cable, 44 % Reg. -Deb., ‘tol 1,200, R. 100 44% | 44% | 48% | 44% 1014 994—1014 ne ah 4 488 
4,000,000 | Eastern Ord. Sto Stock | 7% | 7% | 7% | | 182,.—187 182 —187 1 1324 522 
2,000,000 34% Stock... 100 | 34% | 84% | 34% | 99% | 884 864— 87; 864 819 7 
1,896,706 4% Mort. Deb. Stock. Red. Stock | 4% 14% | 4% | 4 % | 103 —105 103 —105 104 103 819 1 
300,000 | Eastern Extension, Australasia, and China Tele. 10 1%17%17%}7% | 123— 133 123— 13} 134 1 pa 5 5 8 
752,400 Do. 4% Deb. Stock . Stock | 4% 14% | 4% | 4 % | 102 —104 102 —104 oe 816 11 
295,400 | East &8. Afric. Tel., 4% Mt. Db., 1 to 3,000, red.1909 | 14% |4%14 % | 4% | 9T4—1004 974—1004 819 7 
200,0001} Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 25 4%14%14%14% —1 319 7 
181,127 | Globe Telegraph and Trust 10 54% | 58% | 54% | 549% | 10: 10i— 1 10, 1 624 
181,127 do. 6 % Pret.. 10 6%16%16%16%| 13g— 134 13; 1 466 
150,000 Groat Norther Telegraph, 10 {15 % % | 24% | 34 — 34 — 36 611 1 
alifax an ermudas Cable, Ist. Mort. 
28,900 { Debs., within Nos. 100, Red. 100 49% | 48% | 48% 44% | 994-1014 904—1014 468 
17,000 | Indo-European Telegraph 10 % 118 % 118 % 118 % | 56 — 58 56 — 58 2 ee ue 512 1 
$41,380,400 | Mackay Companies Common .. $100 11% 12% | 83% | 66 — 68 67 — 70 +1 6 00 
$50,000,000 Do. do. 4% Cum. Pref. $100 ee 4%|4%]| 67 — 69 67 — 70 re és + 514 4 
.127 | Marconi’s Wireless Telegraph . . 1 Nil | Nil | Nil = 2 Eee am “a “a Nil 
72,680 | Monte Video Telephone Co., Ltd. O 1 3%14%15 — 1 we 4141 
86,492 Do. do. do. Pref. 1 5% 15%) 5 — 1 — 1 A 5600 
2,225,000 National Telephone, Pref. Stock a 100 6% 16% 16%16 106 —108 106 —108 1 1058 511 1 
2,225,000 Do. Stock 100 5% 15 % | 5 % | 105 —107 105 —107 1063 1054 | 413 6 
15,000 Do. = 6 % Cum. Ist. Pref. 10 6%16%16%16%| 1—18 1l — 18 te = 412 4 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6%16%16%15%]| 10—12 10 — 12 * ee 4384 
250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 5 5%15%15%15% 5h— 5h 5i— a 4101 
2,000,000 = do. 34 Deb. Stock Red. .. | Stock | 34% | 84% | 84% | 84% | 96 — 98 6 — 97 ra 818 
1,689,593 do. Deb. Stock Red. 100 |4% 14% 14%] 4% |} 101 —103 101 —108 1024 101 818 1 
179,313 Telep. and 1 to 171,504, fully ‘paid 1 63% | 68% 17% 17% 12 6 110 
50,000 Do. do. do. 6% Cum. Pref.. 1 6%16%|6%16% 1s ly 5 
100,000 Do. do. do. 4% Red. Deb. Stock . 100 <i -- 14% 14%] 91 — 94 91 — 94 451 
100,000 | Pacific & European Tel., 4% Guar. Debs., 1 tol 10 4%14% 14% 14%] 97 —100 97 —100 o's 400 
11,8397} Reuter’s 8 5§%15%15%15% 1— 8 8 B 00 
60,000 | ‘Telephone Co. of Egypt, 4h % Deb. Red. 100 | 44% | 48% | 98 —101 98 —101 
8,167 | Submarine Cables Trust . Cert. | 6% 16 % 6 % | 6 % | 127.—130 127 —1£0 412 4 
80,000 River Plate Telephone 5 8%18%18%18% 2 633 610 4 
40,000 5% Cum. Pref., Nos. 1 to 40,000 5 5%15%15%15 & 5— 5 5 41011 
15,6097 West Ai African Telegraph, Shares 10 4% | 44% 14 4 10 — 1 10 — 1 aw 816 
80,008 | W. Coast of America, 1 to 30,000 & 53, 001 to 58,008" 2 Nil | Nil | Nil | 23% li 1 1j— - 1 es a 312 9 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4%14%14%14% —100 97 —100 if ee x 400 
207,930 | Western Telegra ph, Ltd., Nos. 1 to 207,930. . 10 138 — 134 124— 133 18} 13 5 6 8 
800,000 Do. 4% Deb. Stock Red. 100 4% 14% |4%| 4% | 100 —103 100 —103 817 8 
88,821 | West India and Telegraph .. 3 10 Nil | Nil | Nil ae Nil 
84,563 Do. do.. 6% Cum. Ist Pref. 10 — 10 5 9 
4,669 Do. do. 6% Cum. 2nd Pref. 10 Nil} Nil} Nil} Nil Nil 
80,0002 Do. do. 5% Debs., Nos. 1 to 1,800 | 100 5% 5% | 99 —102 99 —102 418 0 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
270,000 Argentine Trams, } 5 18%18%18%| Bh— Bi, 8, 416 8 
260,007 Do. % Cum. Prefs., 1 to 260,007 5 | 54% | 54% | 54% | 54% | 6% | 6% 6 4 811 
266,600 Do. Pefmanent, 6 % Deb. Stock, 1888 | 100 6%16%/|6 & 6 % | 131 —134 lol -¢1 1334 Poss 497 
285,100 | Auckland E. Trams, 5 % Ist Mort. Deb. Stock 100 §%15% 15 5 % | 102 —105 102 —105 va oe 41 8 
830,000 | Babcock & Wilcox, ito 530,000 . {17 % % |20 % % 4 78/14 | 76/8 5 00 
100,000 Do. do. 6% Cum. Pref., 1to 100,000 1 la— 18 la— 83 13 10 
38,000 | British Aluminium, Ord., 2,001 to 40, 000... 5 43— 652 43— 613 4 
40,000 Do. .do. 7% Cum. Pref. 5 Nil} 7%17%|7% 5 — 5— 6 673 
20,000 Do. do. “A”6% Cum. Pref. 5 Nil 43— 6 we we 6143 
20,000 Do. do. 4% Funding Certs. . 5 -- 14% 14%14% 4¢ 4141 
258,000 Do. ray 5 % Ist Mort. Deb. Stock Red. | Stock | 5 %15%15 %) 5 %'| 100 —108 100 —103 1003 1004 ‘ 417 1 
800,000 Do. 5% % Loch Leven Debs. 100 ‘ | By 96 — 96 — 611 1 
400,000 | British E. Rail Def. Ord. Stock .. 1 6 6% 127 —132 127 —132 41011 
300,000 Do. 5 % Pref. Ord. Stock 100 -|5% 15% 110 —114 110 —114 479 
800,000 Do. 5 % Cum. Perp. Pref. Stock 100 5% 15% 15% | 5 % | 1038 —106 104 —107 106 1053? +1 4138 6 
238,000 | Do. 44% 1st Mort. Debs., 1 to 6,250 . . 40 | 44%. | 44% | 44% | 49% | 100 —103 100 —103 475 
220,000 Do. % Vancouver Power Debs., 1 to 2, 200 100 43% | 44% | 44% % | 100 —102 101 —103 10a 102 +1 4°97 5 
133,301 British Electric Traction 10 6% 16% Nil 2 24— a 48/9 43/9 ia Nil 
161,487 Do. do. % Cum. Pref, 10 6%16%16%/6 63— 6 635; 
1,448,653 do. 5 % Perp. Deb. Stock Stock |5%15%15%/5 100 —103 100—108 1014 1 
410,178 Do. do. 4 % 2nd Deb. Stock Red. 100 -. | 44% | 44% | 44% | 78 — 81 78 — 81 te 6n 1 
100,000 | British Insulated and Helsby Cables 5 8% 8% 110% a “7 6 17 11 
100,000 Do. do. 6 % Cum. Pref. 5 6%16%16%1|6% — su 418 0 
500,000 Do. 0. 44% 1st Mort. Deb. ‘Red.. 100 43% ie ae 44% | 101 —104 101 —104 467 
212,000 British Thomson-Houston 44 % Ist Mort. Debs. .. | 100 44% | 16% | 44% |. 44% | 85 — 89 x — os 418 11 
400,000 British Westinghouse 6 % Pref. 5 6% | Nil| Nia] .. Nil 
1,016,353 Do. 4% Mort. Deb. Stock 4%14%14%14%| 59— 64 — 65 64 +1. 631 
50,000 |tBrowett, Lindley & Co., Ord. Nil | Nil} Nil} .. ik, ale ie Nil 
50, t Do. 6% Cum. Pref. | £1 Nil | Nil} Nil 14/6 to 1 14/6 to 15/6 ae ai ne Nil 
105,781 | Brush Engineering, Ord., 1 105, 731 2 Nil | Nil | 24% | Nil 5/- J Nil 
150,000 Do. do. Non-cum. 6 % Pr 2 Nil ly Nil 
125,0001| Do. do. % Perp. Deb. Stock Stock | 44% 43% — 89 xd | 85 — 88 523 
125,0001| . Do. do. 44% Perp. 2nd Deb. Stock.. | Stock | 4 % | 44% | 44% 71 — 74 10 — 73 re ao —1 6 3 8 
100,000 Buenos Ayres & ‘Belgrano, 1 to 100,000 5 83%14%13%138%| 46— 4% a 48 88/9 88/- + | 8 410 
40,000 Do. do. . “A"6% Cum. Pref., 1 to 40,000 5 6% 16% 16%16% 4 De 56M 3 
000 Do. do. 1 to 27,500. 5 6%16%16%1|6% 614 8 
13,200 Do. do. 5% Deb. Stock 100 5%15%15%16 & 105 —115 105 —115 =e A 4611 
190,000 Do. do. 5 % 2nd Deb. Stock 100 §%15%15%16 100 —103 100 —103 age ee 7 417 1 
187,610 | Calcutta Trams, 1 to 187,610 . 5 6%18%18%18% h 5617 
80, Do. 5% Cum. Pref., Nos. 1 to 29,800... 5 15% 15% 5 — wa 41011 
850,000 Do. % 1st Deb. Stock. . 100 ae | 44% 102 —106 102 —106 4 411 
85,000 | Callender’s Cable shares 5 {194% |15 % |15 4 933 a 700 
40,000 Do. do. 5% Cum. Pr 5 6%15%15%15% — 461 
300,000 Do. do. 44% Ist Mort, Deb. Stock Red. | Stock 44% | 44% | 48% | 48% | 1054—107. ge 1054 ee és 484 
491,222 | Cape E Trams., 1 to 491,222. 1 10% — ya |... Nil 
450,000 Castner-Kellner Alkali, ito 450,000 1 4%14%16%18%) 1 1 -- | 6 
224/988 44 % Ist Mort. Deb. Stock 100 | 44% | 44% | 44% 1 95 —100 97 —102 ie % +2 483 
911,568 Central ‘London’ Railway, Ord. Stoek .. | Stock |4%14%14%/ 4 1 — 73 — 78 is 597 
544,216 do. 4% Pref. Stock Stock | 4% 14% 4 8) — 91 89 — 91 4 711 
544,216 do. Def. Stock |4%/|4%|4 4 53 — 56 63 — 56 7 210 
1,480,000 | City and South London Railway Stock 4 4 18% | 2% 46 — 48 44 — 46 48 474 ¢ 48 17 
85,000 Co., % % % | 5 lg — % lie 2%, — 75 5 
100,000 900 of £100, and 901 to 11,000 of £50 Red. 5 % 
‘ 


* Unless otherwise stated, all shares are fully paid. 


+ A period of nine months. 


(Continued om next pade.) 
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ze SHARE LIST OF ELECTRICAL COMPANIES.—(Continued,) 
bs ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(Continued) 
es Stock he Closing Closing Business done | Rise 4 Present 
3 tan ong NAME, or —— for the Quotations | Quotations | week ended or Yield 
Share. ast four years. . | Sept. | Sept. 10th. |Sept. 10th, 1907. | Fall —| per cent. 
| 1908. | 1904. | 1905. |.1906. Highest Lowest. £s. d. 
260,000 | Dick, Kerr & Co., 1 % {10 % 6.3.1 
805,000 Do. do. 6% Cum. Pref., 1 to 305,000 1 416 0 
294,150 Do. do. 44% Deb. Stock .. | 100 | 44% | 49% | 48 2%, 467 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 54% | 6 % | 6 6% 459 
S 59,987 Do. 6% Pref. between 1 and 60,000 10 6%16%16%16% = at a 478 
$9,261 | Edison & Swan Utd., “A” shs., £3 pd., 1 to 99, 261 5 N | 24% | 43%] 22/- 9 8 8 
17,139 Do. “A” shares, 01—017,139 5 N | 24% | 48% 869 
319,475 Do. 4 % Deb. Stock Red. 10 14%/4%14%14% 414 2 
72,220 Do. 5% 2nd Deb. Stock Prov. Certs. all pa. 100 15% 15% | 5% 
i 112,100 | Electric Contruction, 1 to 112,100 2 4%| Nil| Nil | Nil ve “s Nil 
31,390 Do. do. 7% Cum. Pref., 1 ai 2 7%17%17%| Nil Nil 
25,000 |.General Electric Co. (1900), 5 % Cum. Pret 10 4%15%15%/6 617 8 
200,000 Do. do 4% Mort Deb. Stock |4%14%14% | 4 448 
78,000 | Gt. N. & City Rail. Pref. Ord. Yor 1 78,000 10 8%14%14%/14% 4 0 
96,000 | Greenwood & 7% Cum. Pref. 10 7 71%17%|71% 610 8 
80,000 Do. do. 5% Mort. Debs. 100 5 5% 15%15% 417 1 
200,000 | Henley’s (W. T.), Works, Ord. .. 5 115 % (15 % | 15% |15 % 6 2 5 
200,000 Do. Pref. 5 44% 44% ae 817 3 
BL 150,000 Do. ae. 44 % Mort. Deb. Stock Stock | 44% | 44% | 45% % ee we oe 439 
a 50,000 | India- Rubber, Gutta- ‘percha & Telegraph Works. . 10 10% | 5 % | 10% |10 % on o 6 9 0 
87,500 |+Liverpool Overhead Railway, Ord. 10 12% | 13% | Nil | Nil Nil 
10,000 |+ Do. do. Pref., fully paid 10 5%15%15%15% 5 14 11 
600,070 | London Trams. (1901), 1 to 50,007 10 8%16%13%18B% 400 
399,980 Do. ,008 to 100,000 10 8%16%13%|8B% 400 
126,000 Do. 5 % Cum. Pref., 1 to 125,000 10 5%15%15%15% 514 8 
1,831,000 Do. do. 4 % Ist Mort. Deb. Stock . 4% 82 — 86 413 0 
814,016 | Metropolitan Electric Trams., Defd.. 1 Nil | Nil | N Nil 2/- Nil 
500,000 Do. 5% Cum. Pref. 1 17/6 527 
e 350,000 Do. 44% Deb. Stock Red. | 100 «- | 44% | 44% | 44 94 — 97 94 — 97 94 410 11 
30,000 | Peebles (B.) & Co., 935% Cum. Pref., 5 16% 16% 4 4 710 0 
245,500 | Potteries E. Tre. . 1 5%15%14%] 4 ts— % 2-8 
245,500 Do. % Cum. Pref. 1 5%15% | 5% 4— 4-- 12/6 12/- 613 4 
245,000 Do. 44% Deb. Stock .. | 100 44% | 44% | 44% | 95 — 98 95 — 98 41110 
37,350 | Telegraph Construction and Maintenance . 12 |20 % [15 % |15 % {15 81 — 81 — 83 
: : 150,0001 Do. 4% Ded. Bds., 1 to 1,500 Red., 1909 | 100 4%14%14%14 994—1024 994—1024 ae é 818 1 
599,200 | Undergd. E. R., Lon., 5 % Profit Shar. 8. Nts. . % 5% | 5 55 — 58 55 — 58 814 1 
66,666 | Willans & Robinson, to 80,000 & 80,001 to 116, 666 5 8%| Nil} Nil] .. 14— 1 27/6 Nil 
66,666 Do. 6% C.P., 30,001 to 80,000 & 125,001 to 141,666 5 Nil| Nil] .. 4 80/- At Nil 
guia 246,574 Do. 4% Ist Mort. Deb. Stock 100 4%14%14% 14%] 76 — 80 76 — 80 we 7. wie 0 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromle (Kent) E.L. & P,. 1 to 14,000 pe 5 15% | | 54% 5t 5h 649 
70,000 do. Ist. deb. stock ..| 100 | 44% ae ae 98 —100 98 —100 410 0 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 110 % [10 % % | 1 ee 6: 
10,202 Do. do. 9%,’Cum. Pref. 5 4 410 
pene 836,876 | Centra} Electric Supply 4% Guar. Deb. Stock .. | 100 4%14%14% 14%] 99 —102 99 —102 ; 818 5 
80,000 | Charing Cross and Electricity | Supply 5 8%18%15%15% 4 ee oe 6 5 0 
80,000 Do. do. do. 44 % Cum. Pref. 5 ae ae xd 4 as 512 6 
i 80,000 Do. “ City Undertaking ”’ 44 % Cum. Prf. 5 44% % | 44% | 48% — 8 — 82 F716 72/6 +3 516 2 
427,400 Do. do. 4% Deb. Stock Red. 100 4%14% 14% 14%] 95 —98 95 — 98 418 
49,436 | Chelsea, Electricity Supply, Ord. 5 % 16% 6% % B3— 43 4h 5 511 
i 175, 0001 Do. do. 44% Deb. Stock Red. .. | Stock | 44% | 44% | 48% 101 —104 101 —104 $3 MS be 467 
70,595 | City of London Elec. Lighting, Ord. 40,001—110, 595 10 5§%16%16% 16 10. 9— 6°00 
,000 Do. 6 % Cum. Pref., 1 to 40,000 10 |6%|6%|6%|6 103— 112 104— 114 103° } 5 4 4 
} 4°0,0001 Do. 5% Db. Stk. Scrip. (iss. at 115) all pa. 5%15% | 5.% | 5% 121 —124 122 —125 +1 414 
a 800,000 Do. 9% 2nd. Db. Stk., Prov. Crts., all 100 43% | 44% | 44% re 96 — 99 96 — 99 Sa 41011 
40,000 | County of Durham Electrical Power, Ord. 5 4% 5 6 400 
a r 50,000 Do. do. do. 5 % Pref. .. 5 §%15%15%15% — 6 5 we $3 oe 5600 
40,000 | County of Blectric Lighting, Ord. 1—40,000 10 4% | 44% 15% 15% 8 — 8 65 0 
40,000 Do. 6 % Pref., 40, 001—60,000 10. 10}— 113 10 — 11 108 10} 6-9 1 
400,0001 Do. 44 % Deb. Stock 43% 106 —109 106 —109 he 427 
as 400,000 Do. do. 44 % Qnd. Deb. Stock .. | Stock | 44% | 44% | 44% % | 9 — 97 94 — ae 412 9 
80,000 Edmundson’s Electric Corporation, Ord. Shares . 5 7%17%14%} Nil 1 11 00 
ok 80,000 Do. do. 6 % Cum. Pref. . 5 6%16%16%13% 14— 2 1 710 0 
Se 850,000 Do. do. 44 % Ist Mort. Deb. Stk. | 100 | 43% He 44% He 76 — 81 16 — 81 611 1 
10,000 | Folkestone, 1 to 10,000 5 | | 54% | 58% | | 68 5 52 4 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 ae 5 15% 15% 5— 5 — 41011 
ee 90,000 Do. 43 % Ist Deb. Stock + Ne .. | 100 44% | 44% | 44% | 44% | 96 — 99 96 — 99 41011 
13,000 | Hove, 1 to 18,000 % | 84% | 6 42 
| 21,000 Kensington and Knightsbridge Blectric Ord. 5 12% |12 % |10 % |10 % 92 8... 
ath 90,000 Do. do. 4% Deben. Stk. | Stock |4%/4%14%14%]| 94 — 97 94 — 97 426 
111,000 | London Electric Supply Corporation, Limited, Ord. 3 Nil |}3%|4% 14% 1Z 1g— 68 0 
} 70,000 do, do. 6 % Pref 5 6%16%16%16% 4 xd 4g— 5 és 600 
374,395 do. 4 % 1st Mort. Deb. Stk. Red. | Stock | 4% | 4% | 4% | 48% — 93 88 — 92 —l 41710 
: 200,000 Metropelitan Suppl to 100,000: . 5 110 % 110% | 8% 5— 6 4g— 53 5; — 619 2 
76,121 | Do. % Cum. Pref. 1—T71,106 és 5 48% ae 44% 43— 53 6% Je 4 710 
220,0001 Do. ae Ist Mort. Deben. Stock... 43% | 45% % 108 —-107 103 —107 441 
a 250,0001 Do. % Mort. Deben, Stock Redem. | Stock % rts % % | 87 — 92 87 — 92 ee 816 1 
ii 250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. | 100 % | 44% | 44% % | 95 — 98 95 — £8 wa 41110 
67,991 | Newcastle-on-Tyne 5 8%18%18%18% 64— 7 7 514 3 
15,000 Do. 5 % Pret., 1 to 15,000 5 5% 15%15% 15% 5 — 54 6 — 5h 410 11 
10,852 | Notting Hill Electric Lighting .. 34 10 6% 1 7% | 7% | 1 — 12 11.— 12. 65 0 
50,000 | Do. 4% Deb. Stock 10 95 — 97 95 — 97 426 
40,000 | St. James’ and Pall Mall Electric Light, Ord. 5 [144% [144% [124% [10 % 8 514 3 
20,000 Do. do. 7% Pref. 20,081 to 40,080 5 414 11 
150,0001 Do. do. 34 % Deb. Stock Red. .. | 100 34% | 88% | 3% 84% 86 — 91 86 — 91 8 16 11 
12,000 | Smithfield Markets Electric Supply; Ord. . 5 4% 14% 14% il 4— as Nil 
50,000 Do. do. do. Deb. Stock Stock | 4% 14%} TL— — % 6.0 0 
_ 65,000 South London Electricity Supply, Ord. 5 8%14%14% 138% 2— 2— 6060 
120,000 | South Met. Elec. Lt. Power, Ord. .. 1° | Nil | Nil | 24% | 28% a i 8 6 8 
117,968 Do. 7% Pr 1 1%17%|7% ua 1— ijxd} 1— 1 5612 0 
200,000 Do. So. 4 % ist Deb. sti. 100 44% | 48% | 44% | 44 100 —103 100 —103 a 4765 
80,000 | Urban Electric 5 5% 15%15% 15 2 ll 2 0 
5C,000 Do. do. 5% Cum . Pref 5 %15% 15%] 5 2— 38 2 8 50/Th 8 6 8 
; 200,000 Do. do. 446% Ist Mort. Db. Stk. Red. 100 -. | 44% | 44% | 44 9t — 97 94 — 97 35 412 9 
110,000 Supply, 5 |184%|14 % [18 % 8h— 84— 9h 6 6 4 
81,279 5 5%15%15 % | 4% 56 — 5— 53 ve 4 110 
(Original 5 o%—Red. ‘to 44% Bist Dee, 1905)" 
‘ * * Unless otherwise stated, all shares are fully paid. ’* + Quotations on Liverpool Stock Exchange. 
Bank rate of Discount 44 per cent., August 15th, 1907. 
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SOME NOTES ON THE *EXCITATIONSOF 
POWER UNITS. 


THE subject may be conveniently divided under: two 
headings :—(1) Direct-current generators; (2) alternators— 
though there are, of course, many points in common. 

Direct-current generators are now either shunt or com- 
pound wound, the pure series type being seldom met with. 
The growing tendency of late years has been to use shunt- 
wound machines for lighting, and over-compound (usually 
500 to 550 volts) for traction. In this connection the 
writer holds strong opinions that the specification of level 
compounded generators is (except for unusual cases) nothing 
but a farce. In every station in which he has seen such 
generators, the switchboard attendant has had a table of 
loads and corresponding voltages, or a curve instructing him 
to raise the voltage by means of the shunt rheostat as the 
load comes on, thus entirely defeating the object of the com- 
pounding coils. 

The question of shunt winding is a very simple one. Care 
should be taken to let the ampere-turns on each pole be as 
nearly equal as possible, especially in two-pole dynamos. 
Bent armature shafts as well as various electrical phenomena 
have been traced to the neglect of this. The field rheostat 
should be connected to similar poles throughout the station ; 
generally speaking, the positive end of the field winding is 
its best position. It is worthy of note that turbine-driven 
dynamos possessing a large air gap, and consequently a more 
or less straight-line characteristic, are sometimes rather more 
unstable as regards voltage regulation than a corresponding 
lower-speed machine. This presumably is the reason why 
some Continental builders of this class of machinery prefer 
to excite their dynamos separately from a direct-coupled 
exciter. 

Traction machines are usually over-compounded 10 or 15 
per cent. from no load to full load. If the generators are 
specified to perform large overloads the over-compounding 
is apt to become excessive. This may be remedied either by 
making the shunt rheostat big enough to bring down the 
shunt excitation largely, or better by reducing the effect of 
the series turns. The latter is best accomplished by an 
adjustable diverter resistance, the old method of cutting out 
a number of the series turns being cumbersome, and in the 
case of multipolar machines well-nigh impossible. This 
diverter may be conveniently placed on or by the side of the 
machine. The equalising switch, if placed here, in the case 
of pure traction machines, will save heavy copper connec- 
tions to the switchboard, though it may lead to forgetful- 
ness on the part of the switchboard attendant. 

_In many combined lighting and traction stations, the 
dynamos are used on the shunt alone for lighting supply at 
460 to 500 volts or thereabouts. Since stability of voltage 
is necessary for lights, it seems advisable to design the mag- 
netic circuit for the lower voltages and to obtain the over- 
compounding above the knee of the saturation curve ; this, 
of course, involves the use of a large amount of copper in the 
series turns to attain the necessary 550 volts. 

The series coils are usually placed on the positive for 
switchboard reasons, bat it is, of course, preferable to have 
them as nearly at earth potential as possible. A similar 
reasoning holds good for the coils of a compensating wind- 
ing. In this case, the negative pole being at earth potential, 
an earth occurring in the winding would not put the machine 
out of commission, though it might render it almost useless 
through heavy sparking if this could not be rectified by brush 
movement, the range of which should be as large as would 
be necessary were the machine not compensated. It is note- 
worthy that the compensating winding acts to a small 
extent as a series winding, and that, in the case of a machine 
which has a large range of brush position between sparking 
limits, the compounding action varies greatly with the actual 
brush position. The compensating winding should be 
considered as..part of the armatyre, and therefore field, 
voltmeter and equalising connections should be taken off its 
outside end. In dynamos for the sides of a three-wire 
system, the compensating windings should, of course, be 
arranged next to the neutral wire, as being nearest the earth 
potential. 

-Alternators of 10 years or so ago possessed, as a rule, 


direct-coupled exciters. When, a few years later; the size 
of unit began to grow large, a prejudice gradually sprang up 
against direct-coupled exciters. In the era of the large 
low-speed alternator, this was very rightly accounted for 
by the fact that the exciter was unnecessarily large for its 
output, and very often slow to respond to changes in its 
magnetisation. Hence many power stations adopted the 
plan of separately driven exciters running on excitation bus- 
bars, from which were supplied the fields of all the gene- 
rators. It is obviously necessary that, for the sake of 
reliability, there must be at least one more exciter unit than 
is necessary for the total output of the station, and when the 
large waste of energy that must take place in the rheostats 
of the alternators is taken into consideration, the desirability 
of such an arrangement seems doubtful. In some cases the 
exciters were belt-driven from the main generators, which 
seems a better solution of the problem, though most engineers 
would not tolerate the introduction of belt-driven machinery 
into a modern engine room. : 

-The high-speed alternator and exciter direct coupled elec- 
trically as well as mechanically found favour for some time. 
Here the exciter was of smaller size. In the more modern 
turbo-generator the direct-coupled exciter is essentially the 
system to be employed, as the high speed renders the 
dynamos of quite normal dimensions and construction. 
Recent practice exacts large and inductive overloads from 
generators. To cope with these successfully, it is necessary 
that the exciter, whilst being sufficiently stable at a low 
voltage, should be able to reach a high one without satura- 
tion ; or, in other words, a long gently curving characteristic 
‘without any pronounced knee is desired. This result may be 
approximated to by the use of suitably proportioned iron and 
flux densities, but it is rarely free from the fault of being 
unstable when self-excited at low voltages. The next step 
was the interposition of a main field rheostat between the 


exciter and the field terminals of the alternator. By careful. 
use of this in the all-in position at light load, and gradually . 
cutting out resistance towards full load, stability at all loads 


can be ensured on account of the exciter running close to 
its rated voltage throughout, the fine regulation being 
accomplished on the exciter field rheostat. Excitation volt- 
ages are now getting lower year by year, and consequently 


such a main field rheostat will have to deal with heavy . 


currents, with the result that costliness, bulk and large 
energy waste will be deterrent factors. There is, however, 
a simpler method, and one which has been adopted in many 
of the-new power houses ; that is, coupling the main field 
direct to the exciter brushes, but separately exciting the 
exciter field from some auxiliary source. This, of course, 
renders the exciter quite stable at low voltages, and the 
necessary higher voltages are obtained by suitable design of 
its magnetic circuit in conjunction with the known voltage 
of the auxiliary supply. 
Most large power stations nowadays have elaborate switch- 
boards, the switches on which are controlled from a distance 
generally by electricity. This supply is usually at about 100 
volts, and is derived, as a rule, from one of two batteries 
charged by a motor-generator. A suitable and safe method 
of separately exciting the exciter fields would be from a 
small switchboard to which were connected the two batteries 
and motor-generator. Ordinarily one battery would be 
supplying current whilst the other was being charged, but in 
cases of emergency the field current could be supplied 
directly from the motor-generator. A rheostat ‘would, of 
course, be interposed between this switchboard and each 
exciter field to control the voltage. In addition, there 
should be one large rheostat capable of reducing the voltage 
of the auxiliary supply to that of any of the alternator main 
fields, so that, in the event of a breakdown of an exciter 
armature, the main field could be excited directly from the 
auxiliary supply. This rheostat should be permanently 
insta!led with the others and furnished with a pair of flexible 
leads for instant connection with any individual machine. 
Too much care cannot be bestowed on excitation leads, 
both on the machines and to and from the switchboard, as 
regards cleanliness and insulation. It is certainly preferable 
to run these leads separately from the main cables, and if 


~ bunched with voltmeter and ammeter shunt wires, all should 


have labels attached at each end. To avoid carrying heavy 
main field leads to and from the, switchboard in: the case 
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where no main rheostat is used, the ammeter shunt should be 
fixed on the machine. It may be here remarked that field 
ammeters are undoubtedly a good investment ; their reading 
often gives a clue to the cause of any abnormal behaviour. 
They should be placed on the instrument board, or in some 
position where the movements of their pointers can be 
observed from the rheostat handle. 

Kheostats are now usually placed away from the switch- 
board and controlled by gearing. This gearing should 
be so arranged that a large number of turns of the con- 
trolling handle is required to make the rheostat arm make 
one complete circle. This affords a capacity for fine adjust- 
ment and a better mechanical advantage. A useful acces- 
sory is a pointer fixed to the controlling device, showing the 
position of the rheostat arm. ‘The ideal rheostat should be 
designed for the open-circuit characteristic of the individual 
machine which it has to control, so that its steps may be 
peoper'y graded, but this can obviously be only approximated 
to in practice. The number of steps is an important con- 
sideration. Rheostats should always be run down to the 
“all-in” position when not in use. 


THE ELECTRICAL ENGINEERING 
PROFESSION—ON GOING ABROAD. 


By ERNEST T. WILLIAMS. 


In an article published in this journal on July 26th, the 
writer referred to the possibility of going abroad as one of 
the openings worthy of consideration by those young 
engineers, who find some difficulty in obtaining appoint- 
ments at home commensurate with their training and 


- ability. . It is his intention in this article briefly to put on 


record some of the main considerations affecting this 
question. 

To most engineers the point has presented itself as to 
whether.or not they should try their fortune abroad. If 
young, their enthusiasm has probably painted a glowing 
picture of a life of freedom, with none of the limitations of 
life at home, of seeing the world and returning in their 
prime to settle down comfortably in the Motherland. Those 
who are older and more experienced have hesitated before 
the contemplation of a life with many conditions unknown, 
and this has probably, in many cases, led to the refusal of 
appointments they would have done well to accept. This 
is a matter which should be looked at without either the 
optimism of youth, or that extreme over-caution so detri- 
mental to advancement—also one which requires mature 
consideration ; once the step is taken it is not easily 
retraced, and the whole trend of life is altered. 

Appointment.—The first point appears to be whether 
there is a definite appointment in view. To a young single 
man this is not a most important consideration, especially 
if he is not leaving a good appointment to go away ; if the 
worst comes he can turn his hand to any odd job, and 
manage to exist’ until an opening presents itself. In the 


. writer’s opinion, there are many opportunities, particularly 


in the Colonies, for young engineers who are not afraid to 
do a hard day’s work and have the courage to go out. 
They should study the conditions of the professional labour 
market before deciding which place to go to, for different 
countries have their varying periods of prosperity. 

At the present time it is said that Canada and the South 
American Republics are booming; a knowledge of the 
Spanish language is very desirable in the Spanish-speaking 
countries. 

To a married man with family ties, the prospect of going 
abroad without anything definite to go to is a more serious 
matter. Caution would appear to indicate that if he has 
anything to live on at home he would be well advised to 
wait for a definite opening ; on the other hand, there is no 
denying that, generally speaking, a man’s offspring would 
have better opportunities in new rapidly-developing countries, 
than in England, where we are so overcrowded. 

Having referred to those cases where no definite appoint- 
ments are in view, there remain those in which men leave 


England by agreement, also those in which firms send out 
men for a period of years, with or without the prospect of 
an appointment on their return. All who are contemplating 
going abroad should consider the matter from the following 
standpoints. 

Climate and Health—It will be conceded that it is of 
little use to improve one’s position, if it is to be at a sacri- 
fice of health. Speaking generally, there is no doubt that 
for the average man bis native air is the best. We are 
prone to think that our English climate is the worst in the 
world, but men who have travelled greatly say that this is 
quite incorrect, and that, in many ways, the opposite is the 
case ; the writer has known people who live in places having 
a so-called good climate, longing to be back in England 
with all itg.rain and mist. It is most important to consider 
whether one’s health is good enough to stand the climate 
abroad—if there is a wife and family, we must even goa 
step further and ask whether they can be expected physically 
to thrive in that climate; if this is to be reasonably 
expected well and good : if not, isa man prepared to leave 
his children, or wife and children, at home, whilst he is 
labouring during his best years far away from them? There 
are some climates well suited to English people as a whole, 
and there are others which, whilst beneficial to a few, are not 
so to the majority ; there is also the fact that some people 
stand the heat well but not the cold, and vice-versa. It.i 
not without importance to remember that some of the hot 
climates decrease the energy of the individual, and in a more 
marked degree that of his progeny. These factors point to 
one conclusion, viz., that before taking a definite step, a 
medical man should be consulted as to whether the climate of 
any particular country under consideration suitsthe man’s con- 
stitution or that of his family. In most cases it is too late to 
think of these things when a man gets settled in his new home. 
Fortunately, our large Colonies are said to suit the English 
temperament—the same cannot always be said of India, the 
smaller Colonies, and many foreign countries. It is only 
right to state at this point, that the foregoing remarks 
are meant to refer to those whose going abroad is optional ; 
there are many to whom it is a matter of duty, and it is to 
the credit of our Empire, that.the Britishér rarely shirks his 
duty when the call comes; were it not so, we should not 
hold the proud position we occupy to-day. 

Financial—The monetary value of any position is not 
always an actual guide to its real value—everything depends 
on the buying value of the money in the country in which 
it will be spent. As an instance, we may cite the large 
number of Americans who invade Europe every year ; it is 
said, that in many cases it is cheaper to take a holiday here, 
on account of the greater buying value of the dollar, than 
in America. The cost of living in any particularly country 
will have, in each case, to be carefully gone into, but this 
is not all; an Englishman usually lives on a relatively 
higher scale abroad than at home, keeps more servants, in 
hot countries requires a change of air oftener, and there is 
the heavy cost of a holiday in England, and, as is often done, 
of sending sons home to be educated. These points are not 
raised as arguments against going abroad, but rather to 
enable the financial considerations to be gauged more accu- 
rately. _ A word of warning might be given as to the care 
required in considering the value of asalary paid in a 
fluctuating silver currency. To illustrate this, a case which 


came under the writer’s personal notice might not be out of 


place. A certain appointment was advertised at so man 
thousand pesetas per annum, the peseta being a Spanis 
coin having a nominal value of 25 pesetas to the pound 
sterling. The gentleman, who afterwards got the post, wrote 
to his bankers asking the value of the peseta ; they replied 
stating the nominal value, and on this information he 
accepted the post. His feelings may be imagined when, 
having arrived at his destination, he found that for a long 
time the peseta had been very much below its nominal value, 
and that he was worse off. than he had been in England. 

The Possibility of Returning to England.—It is well 
known that many persons go abroad with no intention to 
remain away always; had they any doubt about being able 
to return they would prefer to remain in England with the 
known conditions, and be near their relatives and friends. It 
is important, therefore, to consider in each case if this is the 
intention, and if so, what is the likelihood of being able to 
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return home after a spell of life abroad. Generally 
speaking, the prospects of a man getting an appoint- 
ment in. England from abroad are remote, unless he: is 
connected with some firm also doing business at home. 
The reasons for this are obvious, viz., the abundant 
supply of qualified men who are on the spot—and thus 
easy to interview, whose appointment entails no respon- 
sibility on the part of the employer, of bringing a man from 
many miles away without having seen him. This leaves 
two issues—either one must remain abroad, or give up the 
appointment and return to England to find a new one. With 
a single man, if he has saved enough to tide him over a time 
of waiting, or a married man with a private income, this may 
be unimportant. With the majority the opposite is the case, 
and they should realise this, and go out content to remain 
away always, or to take the risk of returning without anything 
definite, a risk which few with responsibilities would take. 
This, again, is not used as an argument against going abroad, 
provided a man’s destination is a suitable one to settle in. 
Once the first wrench of leaving England and relatives has 
been gone through, the worst is over. Probably it is an easy 
matter to over-estimate what the desire to return home after 
a number of years will be. In that time a man and his 
family have become naturalised and made friends of years’ 
standing ; also many of the old ties may have been broken, 
and, though he calls England home, in reality his home 
is where he has settled down. Many who have come back 
after a long absence and found themselves out of touch with 
the old places and people, have returned again to the newer 
associations and interests they have built up. 
Adaptability—In the writer’s opinion, and given good 
health, one of the great secrets of a happy life abroad is 
that of adapting oneself to the conditions there prevailing. 
It is said that one never truly appreciates anything until he 
has lost it, and certainly the majority of people do not under- 
stand the advantages of England until: they have lived away. 
Of course there are advantages in other countries, too, if we 
will only learn to appreciate them. Asan Englishman said toa 
Spaniard, ‘‘ God, indeed, blessed your country when he gave 
you so much sunshine;” “ Yes,” retorted the Spaniard, “* and 
He blessed yours when he gave you a good Government.” 
The moral is, if you are in Spain make the most of. its 
sunshine, and realise you have to put up with the Govern- 
ment; and so on in all cases, adapt yourself to the conditions, 
and do not expect the place and people to adapt themselves to 
you who are the new comer. A man must use himself to 
controlling men, whose ideas of how to do their work are 
far from correct, and who cannot be left to do it without 
the closest supervision. He must be prepared for the delay 
in obtaining machinery or materials which may be ordered 
from England or elsewhere, and for that inconvenience due 
to the well-known attitude of many British manufacturers of 
making only what they consider desirable, and not that 
which experience on the spot proves to be best. A lady 
must be prepared to adapt herself to the many different 
household conditions, and 0 manage without various things 
she looked on in England as necessary. Both must be pre- 
pared to live and dress in keeping with the climate— 
it would be absurd for the average person to eat the same 
food in a tropical climateas in a temperate one, yet many do so, 
and wonder that they are not well. Another most 
important point ; whilst remembering they are British and 
being proud of the fact, they must avoid that foolish air of 
superiority which is so offensive to the foreigner, and too 


‘often assumed by British people away from home, and 


generally they should fall in with the manners and customs 
of the people and place in which they have taken up their 
abode. So much unhappiness is due to this want of 
adaptability, that, for those who are contemplating going 
abroad, the importance of cultivating it cannot be too 
strongly emphasised. Go out determined to make the most 
of the advantages, and the least of the disadvantages, in this 
case you will make for happiness, and, as is often the case, 
may not wish--to return to England if you have the oppor- 
tunity to do so. 

Conclusion—The writer has endeavoured in the fore- 
going to state clearly and concisely the general aspects of 
the question ; in each case there are also specific and personal 
ones which must also be given due consideration. The 
question of going abroad is not one to be lightly dealt with 


or thoughtlessly entered into; at the same time there are 
many young engineers who are not doing well in England, 
and are dissatisfied, who would find more scope and greater 
opportunities for promotion abroad. Some of the points 
discussed may appear superfluous; the writer has, however, 
dealt with the subject in a way which actual experience 
abroad indicated to be desirable. 


REVIEWS. 


Modern American Lathe Practice. By Oscar E. Perriao. 
London : Crosby Lockwood & Son. 1907. Price 12s. 
net. 


A few years ago no machine shop was considered up-to- 
date unless lathes of American manufacture were largely 
represented, and there is little doubt that British makers 
were at that time behind their American cousins as regards 
the manufacture of automatic and labour-saving machine 
tools. This position has now been entirely changed, and 
lathes can be purchased in this country which offer all the 
advantages pertaining to those built in the United States, 
together with greater rigidity of design and superiority of 
material and workmanship. A careful study of American 
and Continental practice has enabled our toolmakers to 
obtain these results, but if this country is to maintain its 
position in the manufacture of lathes, our designers must 
keep themselves posted in the improvements which are 
being made by their competitors in other countries. 
American lathe practice is fully dealt with in the work 
under review, and those interested in the development of 
machine tools in the United States will find full details of 
the latest improvements relative to lathe work. The his- 
tory and evolution of the lathe is touched upon in the 


‘earlier portion of the book, followed by seven chapters 


devoted to the design of various details, together with parti- 
culars of numerous attachments for special work. The 
chapters on “* Rapid Change-Gear Mechanisms” and “ Lathe 
Tools,” &c., are of special interest, cutting angles and 
speeds being thoroughly gone into under the latter heading. 


- The remainder of the book is occupied with the considera- 


tion of lathe testing, lathe work, and descriptions of com- 
plete tools of various designs, the final chapter being 
sonata to electric driving with a motor embodied in each 
machine. : 


Concrete-Steel Buildings. By W. N. 
London : Whittaker & Co. 1907. Price 10s. net. 


This book gives a series of examples of recent ferro- 
concrete practice as applied to all kinds of structures. 
Every stage of the work is illustrated and described in detail, 
as regards both the design and the operations involved in 
the actual construction, the information being sufficient in 
several instances to enable the reader to design and super- 
intend the erection of similar buildings. Apart from 
private houses and hotels, the structures thus described 
include :—Dock transit sheds, railway goods stations, 
printing works, grain silos, factories, coal bunkers, &c. The 
system appears to be suitable for any kind of building, but 
we infer from the examples given that ferro-concrete 
construction shows to greater advantage in lofty structures 
than for low-pitched factories.. 

The latter portion of Chapter IX is, perhaps, of special 
interest in connection with large power plants which have 
to be built upon treacherous ground. The factory described 
rests upon 8 ft. of hard silt overlying a bed of. peat 


25 ft. thick, and continuous foundation slabs of concrete- . 


steel were decided upon in preference to wood piling for 
supporting the walls and machinery. 

The final chapter deals with failures which have occurred 
through faulty design or owing to the supports having been 
removed before the concrete had properly set. 

Mr. Twelvetrees simply gives , us the construction and 
nothing else, the advantages as regards fire risks, durability, 
cost of upkeep, &c., are nowhere touched upon, and we are 
left in the dark as to the cost of ferro-concrete buildings in 
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comparison with other methods of construction. At the 
end of the book a list is given of buildings in the United 
Kingdom, in which the ferro-concrete system has been 
used. 
In connection with the description of the transit sheds at 
Manchester Docks, details are given of the provision made 
for attaching the electric cables to the concrete, a point which 
should certainly receive attention in all such designs, but one 
which we fear is too often overlooked when new buildings 


are constructed. 


Electric Blasting Apparatus and Explosives. By Wm. 
M.I.M.E. London: The Ziectrician Printing 
and Publishing Co. 1907. Price 8s. 6d. 


The value of a text-book depends principally upon its 
comprehensiveness and the arrangement of the sections. The 
writer upon a special subject does well to despise no detail 
on the ground that it is known to the theoretical school boy, 
as, although this interesting (though non-existent) entity 
may have time to investigate the contents of new dry cells, 
and a sufticiently unencumbered mind to retain what he 
observes, not everyone of his seniors can hope to possess 
either. The mine manager or civil engineer who has not 
had much electrical training and who finds himself in charge 
of blasting operations, will be glad of the minute information 
collected by Mr. Maurice, which is sufficiently well-written 
to enlighten him upon the laying out and operation of the 
entire firing circuit. Some useful lists of permitted explosives 
are included, showing their composition and the detonator 
required. Another table, showing the comparative electrical 
resistances of metals, might well find a place in electrical 
pocket-books, which are generally at great pains to obscure 
this kind of information so as to make it a mathematical 
feat to elucidate their meaning. 

The book is happily free from formulx and algebraic 
symbols, and can thus be read at once without a special cor- 
respondence course concerning misprints. 

Extracts from various Acts of Parliament relating to the 
storage and use of explosives, and the laws and regulations 
with which the mining manager is more especially concerned, 
are also included in the contents of a volume of handy size. 
Considering that it will often be desirable to carry the book 


in ‘the pocket, the (apparently) shot-proof cover of per- ~ 


ceptible weight seems hardly suitable. 


Exercices et Projets d’Electrotechnigue. Edited by Eric 
GERARD and OMER DE Bast. Vol. I—Applications 
of .the Theory of Electricity and Magnetism. Paris : 
Gauthier-Villars.. 1907. Price 6 fr. 


The primary object of this volume is to clear away the 
difficulties which the student electrician generally encounters 
when he first tries to apply his theoretical knowledge to prac- 
tical problems. The 104 problems discussed are admirably 
adapted for the purpose. The conversion from one system 
of units to-another often causes difficulty, so the authors 
occasionally state the problems in mixed units, and hence the 
reader has plenty of opportunities of finding out how the 
operation is conducted. 

In this volume the problems illustrate the fundamental 
theorems in magnetism and electrostatics, the laws of current 
electricity and electromagnetic induction, and also the theory 
of alternating currents. Solutions to the latter problems 
are found by both graphical and symbolical methods, and the 
relative advantages of the two methods are thus clearly 
shown. 

To the student who is desirous of obtaining a thorough 
knowledge of the subject, we can warmly recommend this 


. book. It will also be especially useful to the teacher in 


search of new types of problems to give his pupils. The 
authors take little for granted, and when any difficulty arises 
it:is usually surmounted by some neat application of a 
mathematical theorem. The book is laudably free from 


empirical formule, and the student who does not object 
to hard thinking will find when he comes to the end of the 
book. that he has been building on a sound foundation. 
The symbols and notation used are admirable. The colla- 
boration of the authors has prevented any “sloppy” 
mathematics or misprints from disfiguring the work. We 


are looking forward with great interest to their next volume, 
in which further examples illustrating the problems that, 
arise in the design of electric machines and in the installation 
of distributing systems will be given—A.R. 


Die Forging and the Construction of Dies. By Josurx 
G. Horner, A.M.I.Mech.E. London: Offices of Engi- 
‘neering. 1907. Price 14s, net. 


This subject is, perhaps, not so intimately connected with 
the manufacture of electrical machinery as is the case with 
some other branches of engineering, the tendency of those 
engaged upon the design of motors and other electrical 
apparatus being to avoid forgings as far as possible, on the 
ground of expense. 

Mild steel must, however, be used for some parts of motors 
and dynamos, and although the spindles are usually cut from 
the bar, other details, such as eye bolts and commutator 
rings, are frequently drop forged. Further, if large numbers 
of small parts are required, which would be too brittle if 
made in cast-iron, die forgings may prove more economical 
than malleable castings or cuttings from solid steel bar. 
Where comparisons of this nature have to be made, the 
greatest assistance will be afforded by the numerous examples 
illustrated and described by Mr. Horner ; a large number 
of differently shaped articles is dealt with, and no difficulty 
should be experienced in deciding whether a certain part can 
be economically formed in dies, or in ascertaining the tools 
and processes which will be necessary for its manufacture. 
This work on die forging is the most. complete that we have 
seen, and the abundant illustrations are clear and effective. 
The whole subject is thoroughly thrashed out, including the 
manufacture of the dies, with descriptions of the presses and 
hammers required for their use. The final chapter treats of 
the arrangement of a large hydraulic forging shop at the 
Swindon Works of the Great Western Railway Co. 

In conclusion, we congratulate Mr. Horner upon having 
produced what must become a standard work of reference on 
die forging. | 


Universal Dictionary of Mechanical Drawing. By G. H. 
Fottows. London: Archibald Constable & Co. 1906. 
Price 4s. net. 


This is a work of more than ordinary interest ; it arose out 
of a paper read by the author on mechanical drawing, which 
was widely reproduced, and revealed the fact that there was 
a demand for a “ drawing dictionary.” The author first 
traces the analogy of drawing to a language ; he then pro- 
ceeds to assign definite meanings to various kinds of full and 
broken lines, these being, as far as possible, in accordance 
with custom. The improvement resulting from the adoption 
of his methods is strikingly shown by examples, a drawing 
made on this system being contrasted with a drawing of the 
same subject using only two kinds of line. It is explained 
that it is not necessary for the draughtsman himself to use 
the system, though he must be acquainted with it; the 
differentiation between the different classes of line is intro- 
duced by the tracer, and thus appears on the blue prints for 
shop use. 

Next the author attacks the uniform and monotonous 
style of lettering commonly employed, and illustrates a 
simple and easily written type which he recommends. 
Similarly with figuring, and here the author introduces 
some useful innovations, such as sloping the notation 
marks for feet and inches from left to right, to avoid con- 
fusion with the figure 1, especially when it is the numerator 
of a fraction. Where decimals occur, the notation mark is 
placed vertically over the decimal point, drawing attention, 
to its position. 

The author upholds that system of projecting views. 
according to which the plan appears above the elevation. 
In our youth we were taught, and we have always adhered 
to, the “ first-angle ” system of projection, which places the 
plan below the elevation. Prof. Follows, however, makes 
out a most convincing case for what he calls “true pro- 
jection,” which has been generally adopted in America, and 
we are fain to acknowledge the force of his arguments. 

‘Next, standard section lining is dealt with, and 
here the author breaks away from custom altogether, 
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advocating typical systems of section lining to indicate not 
the actual materials, but the class of materials (metallic, 
fibrous, liquid, &c.). We doubt whether he will gain many 
adherents to this practice. To indicate finished surfaces he 
uses a special symbol, which reminds us of a semiquaver. 
Further chapters follow on dimensioning, titles and records, 
nomenclature of parts and materials, checking, and the 
keeping of standard data; and finally two actual working 
drawings, executed in conformity with the author’s views, 
are given. 

While some of Prof. Follows’s suggestions may not meet 
with universal approval, there is a great amount of useful 
practical information in this book, in a clear and interesting 
form, and we confidently recommend it to our readers. 


A METHOD OF DETERMINING THE 
LEADING DIMENSIONS OF LARGE AND 
HIGH-SPEED CONTINUOUS-CURRENT 
DYNAMOS. 


By H. M. HOBART, M.Inst.C.E., and A. G. ELLIS, 
Assoc.A.1.E.E. 


(Continued ‘page 397.) 


THE best practice in dynamo design requires lower values 
for the armature ampere-turns per centimetre of gap 
periphery for higher voltages, and higher values for lower 
voltages. We shall also learn, in a later section of this 
investigation, that these values are also affected by the rated 
speed. It will be noted that for 250-kw. rated output, the 
plotted value is some 133 ampere-turns per centimetre of 
gap periphery, as against a value of about 157 for designs 
for a rated output of 1,000 Kw. For the broad purpose 
which we have at present in hand, the representative value 
of 150 armature ampere-turns per centimetre of gap 
periphery is exclusively employed. 


4.0 
w ent 
8 
§20 A 104 
4.0 
250 7000 


Frated Oulput un Mrlowalkts. 


Fig. _5.—Ovureut Comrricient CurvEs FoR 500-youT MacHinzs 
at Various SPEEDS aND OUTPUTS. 


In order further to develop fig. 3, we require to make 
use of a relation between the principal dimensions, output 
and speed, such as is provided by the output coefficient*— 


Ww 


where w = rated output in watts ; 
R = rated speed in R.P.M. ; 
D = air-gap diameter in decimetres ; 
Ay = armature gross core,length in decimetres. 
Fig. 5 shows curves for representative values of the output 
coefficient as a function of the rated output, for speeds 
ranging from 125 to 2,000 R.P.M. and for 500 volts. 


* A discussion of the output coefficient is given in the Exxc- 
TRICAL Review, Vol. 59, page 727, 1906, “Design Coefficients for 
Dynamo-Electric Machines,” by H, M. Hobart and A. G. Ellis. 


From fig. 5 we may obtain the output~ coefficients of 
machines for different rated outputs and. different rated 
speeds. Since— 


Ww 

we have Ww 


If, now, we assign values. to D, W and k, and from fig. 5 
obtain £ for a machine corresponding to these data, we may, 
by substituting these values in the above equation, at once 
obtain a value for A,. As an example, let us take the case 
of the 6-pole 1,000-R.P.M. machines which we have been 
considering, and let us assign to D the value of 127 cm. (= 
12°7dem.). This is the value corresponding to the curve (e), 
fig. 3. Let us assign to w the value of 250,000 watts. Then 
E obtained from fig. 5 for this datum, is equal to 1°75. 

Substituting these values in the above equation, we have— 


250,000 
= 0°89 dem. 
“(2-7 x 175 x 1,000 
As an alternative design, let us give to D the value 10°2 
decimetres, ‘.¢., that corresponding to curve (d), fig. 3, keep- 
ing the same values of w and R, and consequently also of 
&, as before. Therefore— 
250,000 
y= 2 
x 1:75 x 1,000 
Continuing in this manner, the following table is obtained, 
which gives values of A, for the corresponding values of p 
given by curves a toe of fig. 3, values of D and A, being 


given in cm. 
D Ay 
127 9 
102 14 
76 25 
51 55 
25°4 sie 220 
Now having deduced values for \, corresponding to the 


various diameters, as given in the preceding table, for an 
output of 250 Kw. and for a speed of 1,000 R.P.M., we can 
mark a point on each diameter curve of fig. 3 corresponding 
to the value of \, obtained in the above table. For example, 
for D = 102 we have \, = 14, and marking the point 
Ay = 14 on the curve for D = 102 in fig. 8, we know that 
this point corresponds to an output of 250 Kw. at 1,000 
R.P.M. We may also mark similar points on each of the 
diameter curves in fig. 3, thus— 


On the curve for D = 76, the point is A, = 25, 


and On the curve for D = 127, A, = 9. 


A curve through the three points thus obtained gives an 
output line for 250 Kw. at 1,000 r.p.M. In a similar 
manner we may derive lines for outputs of 500 and 1,000 Kw. 
Such lines are also shown in fig. 6. 
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Fic. 6.—Raactancr Curves For 6-PoLE 1,000-z.P.m. 
Designs FoR VaRIous OuTPpuTS AND DIAMETERS. 


The group of curves in fig. 6 embodies a relation between 
the following quantities :— . 


Armature gross core length ... 
Reactance voltage BV 


for designs having six poles and arated speed of 1,000 R.P.M. 
When taken in conjunction with the curves in fig. 4, it: may 
be stated that the armature strength is also included in the 
relations comprised in the curves in fig. 6.. 
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Fig. 7.—Dasign CHart FoR ContTinuous-CURRENT GENERATORS FOR THE PRELIMINARY DETERMINATION OF VALUES OF THE 
Leapinec DIMENSIONS AND OF THE R#ACTANCE VOLTAGE FOR MACHINES oF VaRIoUS OUTPUTS AND SPEEDS. 


Similar groups of curves may be drawn for different 
numbers of poles and rated speeds. The chart given in fig. 7 
comprises a number of such groups of curves for speeds 
ranging from 125 to 2,000 R.P.M., and for 4, 6, 8, 12 and 
16 poles. The groups of curves in the second column from 
the right all relate to 6-pole designs, and the curves in the 
fourth horizontal row are all for designs at 1,000 R.P.M. 
Thus the curves of fig. 6 appear in the second column 
vertically and the fourth row horizontally. 


Attention should be drawn to the very small reactance | 


voltages at the low rated speed of 125 R.P.M., a8 compared 
with the very high values at the high rated speed of 2,000 
R.P.M, At the former speed, viz., 125 R.P.M., it is rarely 
necessary or desirable to employ interpoles even for the 
larger valoes of A 

It wil! be observed from the curves ir fig. 7 thatthe 
reactance voltage increases with both the output and the 
speed and decreases with the number of poles. 

Furthermore, the greater the value of A, the higher the 
reactance voltage. If, for a given output and speed, A, is 
increased, the value of the diameter p must be decreased in 
order to keep the value of D* A, the same as before, because 
the output coefficient is dependent chiefly on the rated 
outpzt and speed as shown in fig. 5. Consequently, gener- 
ally speaking, the larger the diameter, the lower the reactance 
voltage for a given output coefficient. This increase in the 
diameter should, however, not be carried too far, as the 
relatively slight reduction in the reactance voltage does not 
warrant such procedure, because of the higher cost of 
manufacture inherent to designs of larger diameter, and 
because of mechanical Mmitations relating to the peripheral 
speed, shape of magnet cores, &c. And, again, where the 
reactance voltage has exceeded the safe limit, interpoles 
must be introduced. 

* Very low-speed machines of large rated output, and for a 


pressure of 1,000 volts or more, often work out best with more than 
one turn per segment and with interpoles. 


The large chart in fig. 7 comprises groups of curves for 
various speeds and numbers of poles. The five vertical 
columns relate respectively to 4, 6, 8, 12 and 16-pole 
designs, and the five horizontal rows, to rated speeds of 125, 
250, 500, 1,000 and 2,000 r.p.m. In this chart, all the 
curves have been plotted to the same scale in order that one 
may obtain a true conception of the influence of the various 
factors. In the case of the low-speed designs, however, and 
more especially of those with relatively few poles, some of 
the individual groups of curves are thereby rendered less 
clear. 

For use in designing, the groups of curves for 125 and 
250 R:p.M. and with 4, 6 and 8 poles, might be plotted 
separately to a larger scale. ; 

In fig. 7 the large circles indicated on the curves con- 
stitute loci of the designs of such proportions that magnet 
cores of circular cross-section may be employed. The con- 
dition that circular magnet cores are appropriate is that the 
ratio A,/7 should lie between 0°4 and 0°6. By a judicious 
use of the large chart in fig. 7 the designer derives consider- 
able assistance at the preliminary stages of a design. The 
point of greatest interest and utility in fig. 7 is that it 
portrays, almost at a glance, the influence of most of the 
principal factors connected with a design. 

Against each of the full-line curves is set not only the 
speed in revolutions per minute, but also the peripieral 
speed in metres per second, and no curves are drawn, in 
which the peripheral speed exceeds 100 metres per second. 
Asa matter of fact, 80 metres per second is a very high 
limit, and higher speeds are shown only out of consideration 
for the rapid strides toward greater permissible speeds which 
have recently been made and are still in progress. 

It is proposed now to describe a method of procedure suit- 
able for determining the leading dimensions of a design for a 
given rated output, voltage and speed. 

Let us first turn our attention to.a design for 500 KW., 


; 
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250 volts, 125 R.p.M. Denoting by 1 the amperes output 
at rated load, we have— 
500,000 


Letting P = number of poles, we obtain for the amperes 


= 2,000. 


per circuit > the values shown in the following table— 
I 


P 
-P 


In this case we certainly should not find it desirable to 
employ less than eight poles, since even with eight poles we 


have = 250, a rather high value. For high speeds it 
becomes inevitably necessary to employ still higher values 


TABLE II.—AtrernatTivE Desicns FoR a RaTED OUTPUT OF 
500 Kw., 125 250 Voxrs. 


| Armature ampere-turns per pole. 
| 
| 
| Gross length — Ng] va 45 
4 | Pole pitch +... See oes 67 
(Ay + 0°7 7) ark see {15,650 
| Reactance voltage—RvV!/ ... 3°5 
| Arm, periph.speed—s,| ... eee 11 
| Com. periph. speed-s,| ... ad 3:33 
|Arm.turnsperpole —T| ... eee aad 40 
| 
| Armature dia. 153; 178; 204; ... 
|Dx (y+ 0%7) [12,650 13,000 14,100... 
| Reactancevoltage—Rv| ... 40| 34) 40/ ...- 
ll | Arm, periph. speed—sz | .... 10 116) 133° 
| Com. periph. speed—s,.| ... 525 6 
g |Arm.turnsperpole ... 36 | 
14 | 0 85 06 
| 
~ | 
© | Armature dia. =D 204; 238; 272 
| Gross length —y 24 1b 
4% | Pole pitch al 40, 47 53 
DX (Ay + 0°7 7) 12,240 13,560 |14,950 
Reactance voltage—R v | 24 
| Arm. periph. speed—sz, | 133, 153) 175 | 
| Com. periph. speed—s,| ... .107 
g | Arm, turns per pole-T| ... 48; 56 
08 | 0°51; 0°34! ... 


Norz.—The peripheral speeds are in metres per second. 


for the amperes per pole, but for low speeds, where we have 
more freedom for choice, 200 amperes per pole is not willingly 
exceeded. 

From the eight-pole group of curves in fig. 7 we find that 
the 500-Kw. line cuts curve e (10,000 armature ampere-turns 
per pole) at 4, = 45. The experienced designer knows 
that this is an undesirably high armature strength for a 
machine of so small a capacity as 500 Kw. But let us, 
nevertheless, take the design into tentative consideration 
together with the 12 and 16-pole designs, which have more 
satisfactory properties. 


Knowing the amperes per circuit > ‘we obtain T, the 


number of turns per pole (which is also the number of turns 
in series between brushes) by dividing the armature strength 


in ampere turns per pole by 5 . With one turn per segment, 


which is the case in most designs of any size, T is also equal 
to the number of commutator segments per pole. 

With these explanations, we are ready, by means of the 
curves in fig. 7, to compile the schedule in Table II for the 
purposes of a preliminary survey of the characteristics of 


various alternative designs. From amongst these we must 
endeavour to ‘select. the design embodying a maximum of 
desirable and a minimum of undesirable properties. 


(To be continued.) 


THE AIR OF THE NEW YORK SUBWAY. 


PaRTICULARS are given in a paper read by Mr. George A. Soper, 
before the American Society of Arts, of the results of an exhaustive 
investigation into the condition of the air of the New York subway 
before any material change was made in its ventilating arrange- 
ments. The- paper was published in the Technology Quarterly, 
March, 1907. 

In a review of the results of the investigation, the author states 
that according to usual sanitary standards, based on chemical and 
bacteriological analyses, the general air of the subway was always 
and everywhere satisfactory. According to public opinion, 
however, based on the testimony of the senses, the air was 
everywhere unsatisfactory, especially during the summer months. 
His own conclusion was that the general air, although dis- 
agreeable, was not actually harmful, except, possibly, for the 
presence of iron dust. The strong draughts in winter at the 
stations and the lack of sanitary care exercised over the subway 
were, however, worthy of careful consideration. 

The high temperature of the subway was its most noticeably 
objectionable feature. Had it not been for the heat it is probable 
that the other unpleasant features would have failed to arouse 
serious protest. The heat was due to the conversion of electrical 
energy by friction, the amount of heat given off by the passengers 
being so small in comparison és to be negligible. The heat did not 
indicate that the air was vitiated or stegnant, as was popularly 
supposed. 

The carbon dioxide and oxygen analyses indicated that the 
products of respiration were rapidly carried away. Among the 
2,200 carbon dioxide determinations, most of which were made in 
the subway, no sample of air was found which contained above 
8.89 parts of CO, per ten thousand volumes, and this amount was 
found under circumstances which must be regarded as exceptional. 

The average excess of carbon dioxide in the subway over that in 
the streets, 114 parts yer ten thousand volumes, showed that the 
air was renewed with remarkable frequency ; it seemed not im- 
probable that the air of the whole subway was completely renewed 
at least every half hour. 

The air was best where the subway was most open to the streets, 
and, conversely, it was least satisfactory where the subway was 
most enclosed. More blow-hboles would have greatly improved the 
conditions. The movement of the trains set in motion the essential 
ventilating currents. 

The fact that there were only about half as many bacteria found 
in the air of the subway as in the air of the streets under which the 


subway ran gave ground for the opinion that the bacteriological 


condition of the subway air was satisfactory. Judgment on this 
point would have been more conclusive had it been possible to 
demonstrate that no more harmful bacteria existed in the subway 
than in the air outside. 

The eanitary significance of the characteristic black dust of the 
subway, containing, as it did, over 61 per cent. of metallic particles, 
remained to be considered at the close of the investigation. 

In a further paper, Mr. Soper deals with the health of the 
employés in the subway, this paper, like the former, being 
founded on a report made to the Board of Rapid Transit Com- 
missioners for the city of New York. 

The principal conclusions reached by the author, concerning the 
various subjects dealt with in this investigation, follow :— 

The air of the subway, as judged by analyses and by careful 
studies of the health of the men, was not injurious. The most 
objectionable frature of the air was the dust, which consisted 
chit fly of angular particles of iron. It was possible, also, that 
injurious bacteria might sometimes be associated with these metallic 
particles, 

The odour and heat of the subway, although very disagreeable, 
were not actually injurious to health. The strong draughts and 
changes of temperature which occurred at the stations were the 
most objectionable atmospheric ccnditions, so far as health was 
concerned. 

The emploj és submitted by the company for physical examina- 
tion were a particularly robust lot of men ; a large majority of them 
had previously been ,engaged in railroading, where capacity to 
do hard manual labour was required. 


There had been very little sickness among the emplo)¢s during . 


their period of subway employment, judging by the accounts which 
the men gave. Careful physical examinations showed that an 
exces-ive amount of dry pleurisy, without pain or other physical 
discomfort, existed among the men. Pleurisy occurred to the 
extent of 53 per cent. among the employés and to the extent of 
14} per cent. amcng persons not engaged in subway work. Upon 
investigation it appeared to have been in no way due to the subway. 
The pleurisy had no visible effect upon the health of the men, and 
was not likely to be injurious t2 them in the future. 

Congestion and iuflammation of the upper air passages were 
prevalent, due, apparently, more to the previous employments of 
the men than to their present surroundings. The findings at 
autopsy threw no light upon the p.ssibly evil ¢ffects of the dust. 
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Iron was found in the lungs of al], Lut to an extent which had pro- 
duced no evil conse quences. 

It was recommerded that care should be taken that persons 
employed in the subway were free frcm 1eepiratory disease or a 
tendency tcwards it; and that thorcugh physical examinaticns, 
especially of the reepiratory epyaratus and heart, should be made 
of all employ és when they were first er geged and at yearly intervals 
subsequently. 

While the dust was not proved to have produced harmful resulte, 
sanitary ccnsiderations required that it should be prevented as far 

as practicable from getting into the air. 


NEW PATENTS APPLIED FOR, 1907. 


Bt oe y for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 


inquiries should be addressed. 


19,118. “Improvements in ccnduits applicable for electric wiring, water, 
‘gas, air or other purposes.”” H. Pexprexury, A. and H. Penpie- 
Bury. August 26th. 

19,185.“ Improved signal transmitter.” G.H. Oatway. August 26th. 
19,157. Meithcd of menufactuir g filements fer electric Jemys.” O. Ismay. 

(Glihlampen-Fabrik ‘‘ Union” G.m.b H., Germany.) August 26th. 

19,174. “Improverents inor cx ted with dy lectric machines.” 
J. August 26th. 

19,180. ‘* Improvements in high-tension ignition plugs for internal combus- 
tion engines.” R. Fox, W. Fawce1T end W. Fawcett, Jun. August 26th. 

19,228, ‘‘ Improve ments in ard relating to mariners’ ccmpasses.” W. Wit- 
1aaMson GeBBie. August 27th. 

19,224.‘ Improvemerts in and relating to mariners’ ccmpasses.” J. C. 
Doss. August 27th. 

19,234. ‘Cluster lamp scckets.” W. FarRWEATHER. (Benjamin Electric 

Manulacturing Co., United States.) August 27th. (Complete.) ‘ 

19,241, ‘‘ Im provements in circuit breakers.” J. Lrcocne. August 27th. 
19,244, ‘*Pcower stcrage and safety device for elevators.”” W. P. Groom. 

(Date applicd for under Patents Act, 1901, August Sist, 1506, being date of 
application in United States.) August 27th. (Complete.) 

19,274. “Improvements relating to receivers ior wireless telegraphy and 
telephony.” 8. EisensTein. August 27th. (Complete.) 

19,282, “Improvements in apparatus for strengthening weak current 
impulses, alteinating currents, and variaticns in current strengths.” A. 
August 27th. 

19,491. “‘Improvements in electro-capillary apparatus.” T. M, 
August 30th. ‘ 

19,527. ‘Improvements in or relating to electric incandescent lamps.” A. W. 

Somers and R. J. Crowney. August 3ist. 

19,546. “Improvements in the armatures of magneto-machines.” M. A. 

Copp. August 31st. 

19,568. ‘Improvement in electrical locking apparatus for railway signalling.”’ 
Summens Bros. & Co., Ltp. (Siemens & Halske Akt. Ges., Germany.) August 

Bist. (Complete.) 

19,562. ‘* Improvements connected with electric incandescence ay aay ny 
holders or suspenders for the filaments.’”” DiutscHe GasGLUBLICHT . GEs. 
(Auerges.) (Date applied for under Patents Act, 1901, April 15th, 1907, being 
date of application in Ge:many.) August 3lst. (Complete.) 

19,570. ‘‘ Improvements in electricity control relays.” C.C. Garrarp and 
Ferranti, Lrp, August 3ist. 

19,577. ‘Improvements in flashing lamps.”” W. E. Lake. (A. J. Dove, 
Canada.) August 3lst. (Complete.) 

19,840. ‘‘Improvements relating to signalling telegraphs.” SieMENS AND 
Haske Axt. Ges. (Date applied for under Patents Act, 1901, Decem 17th, 
1906, being date of application in Germany.) August 28th. (Complete. 

19,348. ‘Improvements in the manufacture of iron or steel by the open- 
hearth process, or in electrical furnaces\’”’ J. FLonr. August 28th. 

19,868. ‘*New and improved sanitary mouthpiece for telephones, speaking 
instruments and the like.” T. Justin. August 29th. 

19,408. ‘ Improvements in electrical signalling systems.’”’ W. V. Turner. 

_ (Wate applied for under Patents Act, 1901, February 23rd, 1907, being date of 
application in United States.) August 29th. (Complete.) 

19,417. ‘Improvements in carbon brushes for dynamos and electric 
motors.” J. Sronz & Co., Lrp., and E. M. Preston. August 29th. 

19,424. ‘‘ Improvements in or relating to the electrical propulsion of marine 
vessels.” H. A. Mayor and J.H. Bres. August 29th. 

19,428. ‘“‘ Electrical elevated railway.’’ A.Carto. August 29th. 

19,432. ‘‘ Improvement in electric tram and other cars, omnibuses, carriages, 
vehicles and the like.”” H.C. Woop. August 30th. 

19,447. ‘ Single falling rod electric automatic illuminator and extinguisher.” 
E. W. Moore. August 30th. 

19,468. ‘Improvements in electric sparking coils with especial reference to 
internal combustion ergines.””’ T. L. Jones. August 30th. 

19,468. **Improvements in rotary mercury interrupters.”” G. E. Garrre. 
(Date applied for under Patents Act, 1901, April 8rd, 1907, being date of applica- 
tion in France.) August 30th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


‘THOMPSON ‘olborn, W.C. iverpool price, post 
free, 9d, (in stamps). 


1906. 


Exzcrric CURRENT INTERRUPTERS. Soc. des Garages Kriéger et Brasier. 
abe} 12th. (Date applied for under International Convention, April 26th, 


Exectricity Meters. Isaria Ziihler Werke Ges. 9,148. April 19th. (Date 
applied for under International Convention, April 27th, 1908.) 

ExxctricaL CommuTator MacuinEs. W.G. Schmidt. 10,856. May 8rd. (Date 
applied for under International Convention, May 8rd, 1906.) 


An ANcHOR FoR ANCHORING TELEGRAPH AND TELEPHONE Poxrzs, TENTs * 


AND THE LIKE. C.E. Frost. 12,795. June 8rd. 

ELECTRODE FOR SEARCHLIGHTS. Geb. Siemens & Co. 18,071.. June Sth. (Date 
applied for under International Convention, June 8th, 1906.) 

Gatvanic Cetts. K. Ruter. 2,877. February 5th. 


Sparxine Pirves. A.J. Boult.. (L. Macquaire.) 5,899. March lith. 


‘Starting SwitcHes For Exectric Motors. E. F. Moy, P. H. Bastie and Ernest 


F. Moy, Ltd. 6,809. March 2ist. 

Exzctric TRANSFORMER Furnaces. E. A. A. Grénwall, A. R. Lindblad, and 0, 
Stalhane. 17,791. April 3rd. 

Exxctric Power Transmission Apparatus. W. le R. Emmet. 7,829. April 2rd, 

Apparatus. A. Orling. 10,827. May 2nd. 

Hotprers CONNECTIONS FoR ELEcTRICAL INCANDESCENCE Laups. W. R, 
Lambert. 17,668. August 4th. 

Exxorric Cut-out anD DisTRIBUTION Boxes. G. Scoccimarro, 17,800. August 8th, 

METHOD oF APPARATUS FoR Propucine Rapio-ActivE Errxcts. H. Lacy, 
18,123. August 18th. 
AppaRatTus FoR TRANSMITTING SyNCHRENOUS AND EquaL MOoviEMEXTS TO a 
Distance. Siemens Bres. & Co. and F. Turner. 18,1€8. August 18th. 
Execrric Ramway Systems. British Thomson-Houston Co. (C. J. Kintner.) 
18,278, August 14th. : 

Means FoR PREVENTING 1HE BREAKING OF WiREs OF ELEcTaio 
Lamps anD Evecrric Fittines. 8.8. Berry. 18,304. August 15th. 

Devices FOR ADJUSTING OR OPERATING FROM A DrsTaNce SIGNALLING PorntERs, 
Inpreatons, Contact ABMS, AND THE LikE. Deutsche Telephonwerke Ges, 
18,428, August 16th. (Date applied for under International Convention, 
November 10th, 1905.) 

Connectors For Batteries. H. Sefton-Jones. (Decker Electrical 
Manufecturing Co.) 19,9514. September 7th. (Date applied for under 
Rule 5, Patents Rules, 1905, September 7th, 1906.) 


ELECTROL\TES FOR THE ELECTRO-DEPosiTion oF Copper. 8S. O. Cowper-Coles, 


20,880. September 18th. 

Siena Systems Raliways AND THE Like. British Thomson-Houston Co, 
(General Electric Co., U.S.) 20,542. September 15th. 

FoR ATTACHING ANCHOR W1BES OR STRAIN WIRES TO Ex EcTRIC TROLLEY 
WIRES AND IN THE CONSTRUCTION OF ANCHOR Ears FoR TROLLEY WIrgs, 
C. Mittelhausen & Brecknell, Munro & Rogers, Ltd. 21,4€8. September 28th, 

Eractricat DETECTOR L, H. Marlor and W. West. 21,597. 
October Ist. 

ELEctRo-Macnetic Motors. W. Fairweather. (G. P, Finnigan). 22,177, 
October 8th. 

Exectric Castes. S. Paterson ard J. W. Bass. 22,691. October 13th. 

ELEctrRic ORDER OR SIGNALLING APpaBaTus. Mechan & Sons, Ltd., G. 8. Emith 
and A. L. Anning. 22,946. October 17th. 

Raitway Train Evectric Licntine Apparatus. A.C. Martin and R. H. Martin. 
28,765. October 2éth. 

BRvUsHES AND FoR DynaMo-ELEctRIc Macuinges. F.H. Loring. 
24,783. November 5th. 

ConvERTER FoR ALTERNATING ELEcTRIC.CunRENTS. F. M. E. Pinot. 24,847. 
November 5th. (Date applied for under International Convention, Decem- 
ber 6th, 1905). 

TrizcRaPHic TRANSMITTING Device. I. Kitsee. 27,049. November 28th. 
(Date applied for under Interrational Convention, June 21st, 1906.) 

Process FoR ExtractixG CoPpPER FROM ITs OREs. 
L. Jumau. 27,120. November 28th. (Date applied for under International 
Ccnvention, November 29th, 1905.) 

AGGLUTINANT FOR CONSOLIDATING THE AcTIVE MaTERIAL OF ELEcTRIC ACCUMULA- 
Tors. Q. Marino and E. W. Barton-Wright. 27,215. November 29th. 

TELEGRAPHIC AUTOMATIC TRANSMITTERS. 8. F.Jones. 29,450. December 24th, 


1907, 


TERMINALS FOR ELEcTRIC ACCUMULATORS, BATTERIES, AND OTHER ELECTRICAL 
Apparatus. K.R.Smith. 1,084. January 18th. 

Means APPLICABLE FOR USE IN ATTACHING ELECTRICAL MEASURING INSTRUMENTS 
To a SwitcHBoaRD. Hartmann & Braun Akt.-Ges. 1,280. January 17th. 
(Date applied for under International Convention, July 5th, 1906.) 

InsuLatTine CoVERINGS OR SHEATHING FOR Contact CoNnDUCTORS OF 
Exectric RalLways AND THE Like. W.H. Baker. 2,516. January 3lst. 

Commutators Fok DynamMo-ELEctric Macuines. Siemens Schuckertwerke Ges. 
4,240. February 20th. (Late applied for under International Convention, 
February 21st, 1906.) 

Lanz Taprers For Etectric WirEs. J.H. Williams. 5,931. March 5th. (Date 
applied for under International Convention, March 8th, 1906.) 

Exectric Lamp HotpEr ror Rapip ATTACHMENT TO ConDuUcToRS. H. Magunna. 
6,699. March 20th. (Date applied for under International Convention, 
March 20th, 1906.) 

Exsecrrican Switcnes. A. P. Lundberg, G. C. Lundberg and P. A. Lundberg. 
6,899. March 22nd. 

ELecrropgs FoR SEARCH LicHTs. Geb. Siemens & Co. 13,618. June 12th. 
(Date applied for under In ternational Convention, July 18th, 1906.) 


Railroad Electrification.— The American Machinist 
says that a representative cf one of the great electrical manufac- 
turing companies is quoted by the Wall Street Journal as follows: 
‘The question is often asked: ‘Why are the railroads not more 
aggressive in respect to the electrification of their terminals and 
suburban lines?’ The principal reason is that the capacity of the 
electric plants is not large enough for the railrcads to generally 
adopt electricity as a motive power. It is generally known that 
the electric companies are taxed as it is to the utmost of their 

ive capacities, and could not contract to electrify even a 


respecti 
_ small percentage of tke country’s railroad mileage without being 


forced to shut off regular sources of consumption to a large extent. 
This, naturally, would result in disturbing regular channels of 
business. There will come a time when the railroads will be 
elamouring for electrical equipment, but before they can be satisfied 
the capacity of the electric plants of the country will have to 
show even larger gains than records over the last several years. 
Suppose that the Pennsylvania Railroad should draw up plans for 
the electrification of its terminals and suburban lines. The amount 
of work involved would represent the entire capacity of any one 
of our three great electric plants for, perhaps, a year. .Many rail- 
roads have the question of electrification under consideration, and 
they are watching the experiments of the Vanderbilt lines very 
closely. There is every indication of the practical success of 


electric motive power on these lines, which will mark the begirning 
of a new era in electricity.” 
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